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ABSTRACT. 
This study is concerned with spatial change in a reg, - 
ional economy during a period of industrialization and rapid 
growth. It focuses on two main issues : the spatial pattl-rn 
of economic growth, and the locational adjustments induced 
and required by that process in individual sectors of the 
economy. Conceptually, therefore, the thesis belongs to the 
category of economic development studies, but it also makes 
an empirical contribution to knowledge of Teesside in a cru- 
cial period of the regionts history. 
In the first place, it was deemed necessary to estab- 
lish that economic growth did occur on Teesside between 1851 
and 1881. To that end, use was made of a number of indirect 
indices of economic performance. These included population 
change, net migration, urbanization and changes in the empl. 
oyment structure of the region. It was found that these 
indicators provided evidence of economic growth, and evide- 
nce that growth was concentrated in and around existing 
urban centres and in those rural areas which had substantial 
mineral resources. 
To facilitate the examination of locational change in 
individual sectors of the economy - in mining, agriculture, 
manufacturing and the tertiary industries -, the actual spa- 
tial patterns were compared with theoretical models based on 
the several branches of location theory. In general, the 
models proved to be useful tools for furthering understand- 
ing of the patterns of economic activity and for predicting 
the types of change likely to be experienced during industr- 
ial revolution. Thus, the spatial development of mining and 
manufacturing on Tee3side was governed by the cost factor. 
and advantage was generally taker. of any opportunity to red- 
uce costs. Agriculture, however, was more responsive to 
national than regional conditions, and f--tted the appropriate 
location model less closely, As would be expected, the cen- 
tral place system expanded in the economically buoyant urban 
areas, where population and economic growth were concentrated, 
and contracted in rural districts dependent on farming. 
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CHAPTER ONE 
INTRODUCTION. 
This is a study of the spatial aspects of economic 
growth rather than the economic geography of Teesside, 
and the region is regarded merely as a laboratory and is 
not itself the main object of the enquiry. As such, the 
study has two main and complementary aims : the examin- 
ation of the spatial pattern of economic growth and the 
analysis of locational changes induced by that process 
in individual sectors of the economy. The theoretical 
sections of the thesis should not, therefore, be viewed 
as background material but as a conceptual framework 
for the study as a whole, The main value of the empir- 
ical sections lies in their capacity to illuminate the 
various theories examihed. 
In 1851 Teesside was still primarily a rural area, 
with farming its main economic base; in 1881 it was both, 
essentially urban and one of the countryfs major indust- 
rial regions, Those two years have been selected as the 
terminal dates for the present study because they encom7 
pass the main period of urbanization, industrialization 
and rapid economic growth. At mid-century, Teesside was 
socially and economically a stable region, with little 
propensity for change. It was dominated. by agriculture 
to such an extent that George Markham Tweddell, a local 
-1- 
-2- 
writer, found himself regarded as an outcaste for pub- 
licly advocating the principle of free trade. 
'@ Three 
decades later Teesside had been changed almost beyond 
recognition by the development of a massive industrial 
complex and the influx of 100,000 migrants. 
At the beginning of the period, Teesside had a 
population of approximately 120,000, two-thirds of which 
lived in small hamlets and villages and on scattered 
farmsteads. The largest settlements in the region were 
Darlington (11,228), Stockton (9,008), Hartlepool (9,503) 
and Middlesbrough (7,431). West Hartlepool, only four 
years of age in 1851, had fewer than 2,000 inhabitants; 
Although substantial for North East England at that time, 
none of the larger Teesside towns was comparable in size 
with either Newcastle (100,000) or Sunderland (64,000), 
the dominant Utan centres in the immediate vicinity; 
Darlington and Stockton were principally service 
centrew, each having a well-established market as well as 
a wide range of other commercial functions, and each ser- 
ving a large agricultural district. In addition, Darý- 
ington had woollen and linen mills, but it was not of note 
as a manufacturing centre, Stockton was involved on a 
small scale in shipbuilding and general engineering, and 
....... . ......... . ......... . ............... I ........... . ....................... . ..... t............... 
?4........... 
.... ..... ... . ........... .............. ......... . 
See George Markham Tweddell, The Bards and Authors le 
of Cleveland and South Durham and the-Vicinage. 
, -itoxesley, lts7z, P. 4dU. 
-3 
it was also of some signifionnee as a part, though to a 
lesser extent than had been the case before the develop-T 
ment of Middlesbrough. 
The other towns were very different in character, 
Middlesbrough and West Hartlepool owing their origin, 
and Hartlepool its recent recovery, to the development 
of coal mining in South Durham and the growth of coal 
shipments from the Toes. The development of the coal 
trade had depended, in turn, on the construction of a 
network of railways to link the Tees with the coalfield, 
a process begun in the early 1820's. The first railway 
to be completed was the Stockton and Darlington Railway 
Companyts line from Witton Park, in south-west Durham, 
to Stockton, which was opened in 1825. This event was 
followed immediately by the beginning of coal shipping 
from Stockton. 
It soon became apparent, however, that Stockton had 
severe limitations as a port, and little capacity for 
expansion. The main reason was that the channel of the 
Tees immediately below Stockton was both shallow and 
tortuous. This led to delays for shipping and created 
problems of congestion in the vicinity of the coal sta- 
ithes, It also meant that vessels of more than 100 tons 
burden could not leave the quayside fully laden. Instead, 
they took on part of their cargo at Stockton and were 
3upplied with the remainder by keel boats which followed 
-4- 
thom downstream into deeper water. '- 
Because of these difficulties, the directors of the 
Stockton and Darlington Company began as early as 1826 
to consider the feasibility of extending their mnin line 
to a point nearer the mouth of the Tees. 2- Haverton Hill, 
on the north banlý of the river, was initially proposed no 
the new terminus, but the board eventually decided in 
favour of . -. site on the opposite shore, largely because 
the requisite extension to the railway would be shorter 
and hence cheaper to construct, Parliament sanctioned 
the scheme in 1828, and tho ling from Stockton to Port A, 
Darlington, as the new terminus was at first known, was 
opened two-years lator. In the meantimo Joseph Poose; 
a director of the Stockton and Darlington Railway, and a 
number of, ýpther business r4qp ad forned a company named 
the 'Owners of the Middlesbrough Estatel, purchased 527 
acres of land in the vicinity of Port Darlington, and 
made plans for the building of a new tovin ther'J I 
Middlesbroughts first houýe was completed a few months 
before the ope#ng of the rpilway from Stockton. 
Coal shipments from the new port began to increase 
very quickly, though there arR no detailed statistics 
f or them in the early years. In the year 1830-31, the 
....... ................... ............................ .................. ............ ................... . ...... . .......... . ................ .................... .................. . ..................................... . ............... . ............... . le William Weaver Tomlinson, The North Eastern Railway 
:' Its Rise and DevclopmeýtT-- -jpejýýq' 
2. Ibid, Chaps. 2-4 for information on railways ir; 
Teesside aroa, 
1 
3; William Lillie. Tho History of Middlesbrough, 
Middlesbrough, 1god, Chaps. 5 and 6. -- 
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first in which Middlosbrough was operational, the Stockton 
and Darlington Railway carried 229,487 tons of coal, incl- 
uding 151,263 tons for export, to Stockton and Middles- 
broughslo The equivalent figures in the previous year, 
when Stockton was the only port available in the region, 
had boon 147,570 and 79,434 tons. Shipments continuod 
to rise steadily in subsequent years, and, as a res4t, 
Middlesbroughts population grow from 40 in 1829 to 15A in 
2. 1831 and 5,463 in 1841. 
In 1834 the first load of coal carried by the Clprence 
Railway Company, which had a more direct line than the 
Stockton and Darlington to the coalfield, arrived at 
Stockton for shipment, The main terminus of the Clarence 
Railway, however, was at Samphire Batts - later named 
Port Clarence - on the north bank of the Tees and immed- 
iately opposite Middlesbrough, and shipments soon began 
from there too. With the opening of coal staithes at 
Middlesbrough and Port Clarence, Stockton was superseded 
as a coal port and its share of the trade declined rapidly. 
Not long afterwards, however, Middlesbrough and Port 
Clarence were themselves threatened by competition from 
Hartlepool, which was even more advantageously placed 
for coal shipping. Hartlepool, on the coast, was ap 
...... . .... ........ ....... . .......... . .......... ................ . ........................................................................... ......... . .............. 
1. J. S. Jeans Jubilee Memorial of the Railway System, 
London', 1875, C-ha-P. -ff. - 
2. Asa Briggs, Victorian Cities, London, 1968, p. 242. 
ý- 
ancient borough that had once 
ortance as a port, but in the 
century it was merely a large 
long in disuse. '& The townts 
development of mining in cast 
Hartlepool seemed the natural 
part of the coalfield. In 18 
been of considerable imp- 
early years of the nineteenth 
fishing village, its harbour 
fortunes changed with the 
Durham in the 1820ts; for 
outlet for produce frop that 
31 the Hartlepool Dock and 
Railway Company was formed for the joint purpose of re- 
developing the harbour and building a railway north to the 
collieries which were being planned and opened in the 
Haswell area. Parliament assentod to the project in 1832, 
work began soon afterwards and the first load of coal was 
shipped from Hartlepool in 1835. 
With its harbour and coastal location, Hartlepool was 
in a more advantageous position than the river portst it 
could offer ships a speedier turn-round, and it made the 
time-consuming and costly journey up and down the TQes 
unnecessary. To enhance Hartlepool's attractions still 
further, the Dock and Railway Company adhered to a policy 
of keeping port chirges at a minimum - they were only half 
as high as those levied at Middlosbrough -, and subsidising 
its port operations from railway revenue. To ensure a 
larger supply of coal for the now harbour, plans were made 
in 1837 to divert traffic from Port Clarence by tapping the 
. ............... .............................. ........... ........ .......... . ..................................... .......................................... ......................... ... ............................................. :............. ..... . ........ 
Robert Wood, West Hartlepool, West Hartlepool,, 
1967, Chaps. 1: -3. 
- 
Clarence Railway system. This was achieved by sponsoring 
a separate company for the purpose of building a shprt 
connecting branch railway, as a result of which Hartlepool 
became the nearest port fornthat part of the coalfiold 
served by the Clarence Railway. 
As a counter-measure, a group associated with the 
Clarence Company built a railway from Billingham to 
Hartlepool (the Stockton and Hartlepool Railway)* The 
object of this scheme was to retain some coal traffic for 
the Clarence, and this was achieved by charging lower 
rates than the Hartlepool Dock and Railway Company, which 
meant that it was cheaper for many collieries sending 
coal to Hartlepool to use the Clarence system even though 
the route was longer. Hýxaever, coal shipping from ýort 
Clarence still had to be abandoned. To obtain their own 
1 
shipping facilities, the initiators of the Stockton-and 
Hartlepool Railway formulated plans in 1844 for the con- 
struction of a new dock complex, and this project - the 
first stage of which was completed in 1847 - subsequently 
became the nucleus of West Hartlepool. Later still, in 
1853, tho railway and dock companies were amalgamated - 
under the title of the 'West Hartlepool Harbour and Railway 
Companyt - into an organisation similar to that based on 
the old town of Hartlepool, 
The rather complex manoeuvrings of the rival railway 
companies in the region paved the way for a shift in the 
-8- 
centre of the coal-shipping trade from the river ports to 
the Hartlepools. Stockton, of course, had played only a 
minor role after the establishment of Middle3brough and 
Port Clarence. The coal staithes at Port Clarence had 
been abandoned by 1842p" if not earlier, but Middlesbrough 
held its own for rather longer, aided bý the replacement 
of its staithes with a dock in 1842, and coal shipments 
from that port did not roach a peak until 1846. Due to 
the opening of the West Hartlepool dock, however, shipments 
from Middlesbrough fell from 742,521 tons in 1846 to 
452,237 tons in 1850 . 
2- By mid-century, the Hartlepools 
were responsible for three-quarters of the two million 
tons of coal despatched annually by son from the region, 
and their share was still growing. 
The implications of this trend were particularly 
ominous for Middlesbrough, which, unlike Stockton, did 
not have a traditional role as a regional service centre 
to sustain it and had been unable to develop a substantial 
manufacturing base. With the exceptions of a small forge 
and a pottery, Middlesbrough had virtually no basic fun- 
ctions unconnected with the coal trade. It seemed unlikely, 
therefore, that the town could survive if coal shipping 
were to decline further. 
Joseph Taylor, 'Description of the River Teesp and 
of the Works upon it Connected with the Navigation"; 
Proceedings of the Institution of Civil Engineers, 
Vol. 24 (1864-65). p*65-. 
Loc. cit. 
- 
With the exception of a few mining villages in the 
north, on the southern edge of the Durham coalfield most 
other settlements in the region were at mid-century' 
essentially rural service centres. In size, they vqried 
from hamlets with little more than a church and a few 
houses to small country market towns, such as Guisbo rough 
and Stokesley in North Yorkshire and StaindrQp and 
Sedgefield in Durham, The larger settlements had a 
groater range of handicraft-type industriesi as well as 
coi=ercial functions, but they were primarily concerned 
with supplying goods to a local population largely dep- 
endent on agriculture and they were not involved in man- 
ufacturing on a significant scale. 
In 1851, therefore, Teesside was basically a stable 
agricultural region, with a veneer of industrial devel- 
opment associated with the growth of coal shipping. It 
had potential for industrial expansion - in view of the 
proximity of large and known coal resources, the existence 
of a number of railways built to tap the coalfield, and 
the regionts seaboard location -, but there were no indi- 
cations that this was about to be realised. On the cont- 
rary, Middlesbrough seemed poised for decline rather than 
growth, and even for the Hartlepools the future was not 
especially promising, ' or so it appears in retrospect; for 
the burgeoning national railway network was already 
beginning to undermine the coastwise trade in coal. The 
- 10 - 
turning-point came with the discovery of Cleveland's iron 
ore rosources, an evont which made possible the expqnsion 
of manufacturing and injected buoyancy into the regional 
economy, 
The thesis is organised along lines suggestod by the 
statement of intent at the opening of the present chapter, 
Chapter 2 examines the relevance of the regional concept 
to a'study of this type, and defines Teesside for oper-v 
ational purposes. Chapters 3 to 5 are concerned, at 
theoretical and empirical levels, with economic growth as 
a spatial process. Chapters 6 to 9 treat locational changes 
in the mining, agricultural, manufacturing and tertiary 
sectors. The period covered by the study was chosen because 
it was then that Teesside gained its essential modern urban- 
industrial character. The specific terminal dates, 1851 
and 1881, were selected for reason of statistical conven- 
ience; both were Census years, 
CHAPTER TWO 
THE TEESSIDE REGION 
'Teesside' or tTees-sidel, the older version, is a 
well-known regional label that has recently been given 
the sanction of administrative usage with the creation of 
the Teesside County Borough. 1- Nevertheless, it is a 
label given to a region of apparently variable extent, and 
the new administrative unit is smaller than most defiri- 
tions of Teesside would allow. For example, House and 
Fullerton included the County Borough and Rural District 
of Darlington, which are not part of the Teesside County 
Borough, in their survey of the region. 2. _ 
On the other 
hand, Hetherington specifically excluded those areas on 
the grounds of their 11... closer association with the 
coalfield and ... relative remoteness from the eosl 
estuaryiO. 
IT 
Various indices, including physiographic, economic 
and administr, -, tive criteria. as well as patterns of econ- 
omic and politicnl organisation, have been used to delimit 
the region. 4.. In many cases, however, little importance 
.... . ................................ I ...... ... ....... ..... ......... ..... ...... I ... ..... . .......................... .. I....... ... I ............................. . ....................... ........... ...... ...................... ......... ...... . ................................ 
1. The date of its coming into being was April 1,1968s' 
2. J., ', I. House and B. Fullerton, Tees-side at Mid-Century 
: An Industrial and Economic Murvey, London, 196U, p. 15. 
3. Joseph Hetherington, "A Physical and Economic 'Geogr- 
aphy of Northern Tees-Side-, unpublished Ph. D. Thesis, 
-University of Durhnm, 1958, Vol. 1, p. 18. 
40 Hetherington (ibid. Chap. 1) used a serie3 of such indices. A. E. -Maiies employed the concept of urban fields : see his, "The Analysis and Delimitation of Urban Fields, '-' Vol'32 (1947); pp. 150-61; 
and The Geogra , Lýndon, 1953, Chap. 7. 
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has been attached to the position of the regional boundary, 
which has been left unspecified or chosen quite arbitrarily; 
An overall impression remains that no single index is ade- 
quate, and that Teessido is the title not of ono but of 
many regions, their only common characteristic being a 
location bordering the lower reaches of the Tees, 
This view is one that can be comfortably reconciled 
with the conclusions emerging from the modern theoretiCal 
literature dealing with the subjects of regions and region- 
alization. It is usually accepted that the regional 
concept is an intellectual tool designed to aid under- 
standing of the earth's surface, either by facilitating 
its division into constituent parts or by allowing the 
grouping of like places into areal units. Regional- 
ization is therefore essentially a taxonomic procedure2* 
and the nature and extent of a particular region will 
depend upon the criterion, or criteria, used to distinguish 
it. 
See Richard Hartshorne, Porspective on the Nature 
of Geography, London, 1959, Chap. 9; and Derwent 
Whittlesey, ý'Thc Regional Concept and the Regional 
Method, " in Americnn Geography : Inventory and 
Prospect. ed. Preston E. 
' 
James and Clarence F. Jones, 
New York; 1954, pp*19-680 
2. The relationship between regionalization and taxonomy 
has been closely examined in recent years. See : 
William Bunge, Theoretical Geography, Lund, 1962, 
PP-14-22; David rigg, "The Logic of Regional Sy. 5tems, 
"Annols of the 
-- 
Association of American Geographers, 
vol-55 (1965) , PP-465-91i and "Regions, Models and Classes,, ' in Models in Geograý V, ed. Richard J. Chorley 
and Peter Haggett, London, 1967, Chap*12. ' 
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Within this broad framework, there is an important 
difference between Iformall and Tunctionall regions. le 
The formal region, which is also referred to as being 
uniform or homogeneous, is characterised by the presence 
of some property, or group of properties, which differ- 
iates its members from places outside the region. The 
definite feature or features may exist within the region 
and not without; alternatively, and more probably, the 
regional boundary may mark a significant quantitative 
change in the value of the selected attribute or attributes. 
Either case provides a legitimate basis for delimiting 
a formal region* 
20 
The functional, or organizational, region, on the 
other hand, is distinguished by the linkages between its 
constituent parts rather than by their common features; 
3. 
I 
It is "... an area in which one or more selected phenomena 
of movement connect the localities within it into a, fun- 
See G. U. S. Robinson ? The Guographical Region : Form 
and Function 11 Scottish Geographical Magazine, Vol. 69 
(1953), pp-4ý-58; and Whittlosey, op, cit. 
2. Hartshorne, op. cit 12-22; 
Eunge, op. cit, l PP: 
14p5l; 
Leonard Zobler "Statistical Testing of Regional 
Boundaries, " ALals of the Association of American 
Geographers, Vol-47 (1957), pp--fF3--95, 
Brian J L. Berry and Thomas D. Hankins 
A Bibliýgraphiq Guide to the Economic 'Regions or 
the United States,, Chicago, 1963s PP. ix-xviii. 
3; Hartshorne, o cit., pp. 129-43. 
Whittlesey, op. cit,. 
Robinson, op. cit, 
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ctionally organized whole. 111* Thus, places within a 
drainage basin are linked, one with another, by the flow 
of water between them and the watershed is the regional 
boundary. In the cases of other types of functional regions, 
however, particularly those depending upon economic - 
connectivity, the boundary is often more difficult to 
define, It may therefore be necessary to consider only 
the dominant flows between places, and disregard those 
2; 
which are in conflict with them but are of minor impq_rtance: 
Not all regions can be termed either formal or func- 
tional, and it has been suggested that a third type should 
I 
be designated the tgenerall region. 
39 This is essentially 
a subjective construct, an area which is declared or, im- 
plied to be sufficiently distinctive to warrant its being 
given a name. Its limits may be defined arbitrarily or, 
which is very common, left unspecified. In effect, there- 
fore, the term 'region? is in this context used simply as 
a synonym for tareal, as in the case of a pre-determined 
study area* * The general region therefore differs funda- 
mentally from those defined on an objective basis, and it 
was thought to be inappropriate for the present study'. 
.................................. .... . .......... . ...................................................... ... ............... ........................................ .. I..................................... ........... .................. 
-Berry and 
Hankins, op. cite, p, xo 
2. ý See John D. Nystuen and Michael F. Dacey 
'fA Graph Theory Interpretation of Nodal Aegions It 
Papers and Proceedings of the. Regional Science Issoc- 
. 
jation,. 
_Vol-7 
(1961), pp, 29-31. 
3. This was proposed by Hartshorne and seconded by Berry 
and Hankins. 
See Richard Hartshorne, "What Do We Mean by fRegiont? ", 
abstract in Annals of the Association of American 
Geographers, Vol-48 (ý958)l p. 268; and Berry and 
Hankins, pp. -cit., p, x, 
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So far as formal and functional regions are concerned, 
it is a commonplace that regionalization should be designed 
to serve a specific purpose, and should not be conceived of 
as an abstract exercise capable of meeting all requirements, 
In practice, however, the most appropriate scheme of region- 
alization is not always obvious, and even when it is, there 
may be insuperable problems - notably a lack of suitable 
data - preventing its implementation, and favouring a less 
desirable alternative. 
The purpose of the present study has already been 
defined as the examination of the spatial pattern of 
economic growth, and the concomitant locational adjustments, 
in an area centred on the towns of Middlesbrough, Dprlington, 
Stockton and the HartlepoolsA This was an area trapsformed 
by industrialization in the third quarter of the nineteenth 
' In one sense, at least, a regional framework for century, 
such a study -may seem inappropriate; economic growth infl- 
uances places and areas far distant from the initial point 
of development, and its effects are not confined to the 
immediate locality. However, just as the international 
economy may be regarded as baDing composed of national 
economies, so the latter may be conceived of as systems 
of regional economies. That being the case, the regional 
economy does provide a logical unit for the investigation 
................................. I ............................. I ......... .................................... ............... ................................................................................ . ................. ............. ......................................... 
10 See Grigg, "Regions, Models and Classes", 
OP-cit, P-486. 
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of economic growth as a spatial process, even though it 
is not a closed compartment and events within it may have 
repercussions elsewhere. 
Nevertheless, the problem still remains of how best 
to define a regional economy. In recent years, the whole 
subject of economic regionalization has attracted much 
interest, not least from economists, 
"* 
One result has been 
a growing dissatisfaction with the use of administrative 
areas for the purposes of economic analysis. L9sch was an 
early critic of this and related practices, arguing that 
"geographical and cultural regions .... are from an economic 
point of view, just as artificial units of reference as 
states are. i, 2; This view was later echoed by a number of 
other writers, including Vining. 
3- Though there are theo- 
retical and practical difficulties to overcome, it is 
generally accepted that the national economic system is 
Eg. Karl A. Fox and T. Krishna Kumar, "The Functional 
Economic Area : Delineation and Implications for 
Economic Analysis and Policy, " Papýqirs of the Regional 
Science Association, Vol-15 1965)t pp*57-85; 
John Friedmann, "The Concept of a Planning Region 
the Evolution of an Idea in the United States " Chap, 
25 in Regional Development and Planning :A Reader. 
ed. John Friedmann and William Alonso, Cambridge, 
Massachusetts 1964, pp-497-518; 
Andrzej Wrobei, "Regional Analysis and the Geographic 
Concept of Region", Papers of the Regional Science 
Association, Vol. 8 (1962), pp-37-41. 
it 2, August Losch, "The Nature of Economic Regions", 
Southern Economic Journal, Vol. 5 (1938), P-71-ý 
3. See : Rutledge Vining, "The Region as an Economic 
Entity and Certain Variations to be Observed in the 
Study of Systems of Regions", American Economic Review, 
Vol-39 (1949), pp. 89-119; "The Region a Concept in 
Business Cycle Analysis',? Econometrica, VolJgl946)pp. 
201-218; "Delimitation of Economic Areas : Statistical 
Conceptions in the Study of the Spatial Structure of an 
Economic System", Journal of the American Statistical 
Association. Vol-48 (1953), PP-44-64; "On Describing Struc: EU-eaýd Development of a Human Population System", Journal of Form Economics, Vol. 41(1959), pp; 922-42. 
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best disaggregated into sets of functional economic regions. 
There has also been much support for the-belief that central 
place theory provides the most appropriato conception frame- 
le 
work for doing thise 
Settlements and their complementary areas form func- 
tional regions and these belong to a hierarchical system, 
in which the smallest settlements and their service areas 
constitute the lowest stratum and the national metropclis 
and economy the highest. Thus, each region, with the 
exception of one of the very lowest order, is composed of 
other regions, and the system as a whole embraces the entire 
national space-economy. Places within an individual region 
are bound together by linkages developed through the service 
industries, which rely on local support and cater for local 
demand, and thereby promote spatial organisation at a local 
level. The role of manufacturing industries and of, agric- 
ulture is less important in this respect. While they employ 
local labour and some other local resources, they qlso draw 
capital and materials from distant places. Above all, they 
usually rely on non-local markets. Consequently, these 
activities may not foster regional organisation below the 
national level. 
.......................... . ................ ................ . ......... I ... ...... .... ..... ..... I ....... ......................... . .............. ............ ... ... ... ................. ............ ........ ... ........ .............. .................. ....... .... 
Losch, on-cit.. Pp-71-78; 
Allen K. Philbrick, "Principles of Areal Functional 
Organization in Reýional Human Geo4raphy", Economic 
Geography, Vol-33 1957), pp. 299-36; 
Brian J. L Berry, "Cities as Systems within Systems of 
Cities", Chap. 6 in Friedmann and Alonso, op. cit. pp. 
116-37, and 'Research Frontiers in Urban Mogra 
Chap. 11 in The Study of Urbanization, ed. Phili 
Ibuser and o. F. Schnore, New York, 1965; PP-404-4080 
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In principle, then, the definition of Teesside that 
is most suitable for the present study includes the func- 
tional economic regions which had the main towns of the 
area as their respective centres. It is therefore an 
annalgam of the regions containing Middlesbrough, Darlington, 
Stockton and the Hartlepools, which in turn embraced lower- 
order regions based on the hamlets and villages subordinate 
to the main towns. A further point worthy of mention is 
that regional boundaries change with time. As town5 grow 
and decline in commercial stature, their tributary areas 
expand and contract. The Teesside region is therefore 
likely to cover a rather different area at one date than at 
another, 
The re are also operational problems to be overcome 
in defining functional regions, and in many cases these are 
sufficient to warrant the conclusion that theory is far in 
advance of what can be achieved in practice. The first 
requirement is an acceptable method of assigning places to 
their respective regions. Some studies have used inform- 
ation concerning shopping habits, collected through quost- 
ionnaires, for this purpose, 
1. but this is obviously impr- 
acticable in a historical context. In Britain, recourse 
has often been had to more indirect guides to regional 
......... ............ ....... .................................. ............ ............. .......... . .... ..... .... . ............ I........................................................ .......... .......... ................ . ............ . ................... 
Eg. see Brian J. L. Berry, H. Gardiner Barnum, , and 
Robert J. Tennant, IlRetail Location and Consumer 
Behaviour" 
)Papers 
of the Regional Science Assýociation, 
Vol. 9 (1W j pp, 65-10b, I 
- 19 - 
organisation, such as the provision of bus services, '" For 
the present study it was decided, after consideration of 
various alternatives, that road carrier services offered 
the best indication available of the pattern of regional 
lihkages in the mid-nineteenth century, though they are not 
without limitations. 
A brief commont on the role of road carriers and their 
place in the transport system is appropriate at this, point, 
One outstanding feature of the road transport industry as 
a whole on Teesside in the mid-nineteenth century wps that 
it was essentially organised to cater for the demand for 
local transportation. Neither goods nor people moved long 
distances by road atIthat time, and very little of the road 
traffic generated in the area passed beyond the county 
boundaries of Durham and the North Riding of Yorkshire. 
This was largely a result of fierce competition from the 
railways and, to a lesser extent, coastal shipping, which 
had deeply undermined the traditional pattern of transp- 
ortation. As late as 1840 coach journeys could be made 
from Darlington to London or Edinburgh2e, but in 1851 this 
was no longer possible3..; . Similarly, the large and lumb- 
1. Eg. F. H. W. Green, "Community of Interest Areas : Notes 
on the Hierarchy of Central Places and Their Hinter- 
landsýf, Economic Gýography, Vol-34 (1958), pp. 210-26t 
i'Bus Services as an Index to Changiiag Urban Hinter- 
lands", Town Planning Review, Vol-32 (1952), PP-345-56, 
"Urban Hinterlands in England and Wales : An Analysis 
of Bus Services", Geographical Journal Vol. 116 (1950), 
pp. 64-81; R. J. Johnston, "An Mex of Iccessibility and 
its Use in the Study of Bus Services and Settlement 
Patterns" Ti*dschrift voor Economische en Sociale 
Geografie, No. 1 (1966), PP-33-38. 
20 Charles G. Harper, The Great North Road : The Old Mail Road to Scotland, London, 1901, p. -6 
3. Evidence from directories referred to below, 
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ering stage-waggons had by then ceased to be an impprtant 
medium for carrying goods overland. 10 Nevertheless, the 
road transport industry was in a state of flux rather than 
decline; for there were now opportunities awaiting it in 
the field of local transportation, 
In some areas, of course, there had been little change. 
Contemporary accounts indicate, for example, that trains of 
pack-animals were used in North Yorkshire uýitil quite late 
in the nineteenth century. Canon Atkinson, who spent fifty 
years as the incumbent of Danby and was a local historian 
of some renown, recalled that panniermen, with their strings 
of horses and mules, were responsible for distributing 
Durham coal through much of Cleveland in 1852, as indeed 
they had been for at least four centuries, 2- Another 
contemporary observer noted that for a long time after the 
completion of the railway between Darlington and York, in 
1841i droves of asses laden with coal from Durham could be 
seen regularly in the Northallerton arca, -wending their way 
into the moorland dales. 3o In Northallerton itselfý it was 
normal to see thirty or forty carts standing in the market 
place every Wednesday and Saturday, their drivers selling 
the coal they had brought from Durhamýo Later still, Sewell 
........ . ..... ........................................................................... . .................. ................... I......... . ...... ..................................... . ........... ........................................ . ................... ...... 1. John W. Wardell, A Short History of Stockton-on-Tees, 
Yarm, 1962, P-17. 
2. Anon., -'Ecclesiastical Middlesbrough in Medieval Times" 
Yorkshire Archneological Journal, Vol. 18 (1904-1905)p, 76. 
3. ' J. L. Saywell, The History and Annals of Northallerton, 
Yorkshire, Lon-don-, 718ý5, p. 160. 
4. Loc. cit. 
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records that coal was brought to Helmsley by Durham pannier- 
men even in 1869.1- 
The road carriers, however, were engaged in a different 
type of work. They had regular routes and schedulos to keep, 
and they were concerned with the transportation of general 
merchandise and passengers. On Teesside, in the middle of 
the nineteenth century, the great majority of carriers oper- 
ated within a fifteen-mile radius of Stockton and Darl. ngton, 
then the largest towns, but a few had longer routes, The 
latter reached as far afield as Newcastle, Sunderland, Whitby, 
-2o Richmond, Northallerton and Thirsk, Over such comparati- 
vely long distances, competition from the railways, where 
they had been built, must have been quite intense. For 
survival, the road carriers may well have relied upon obtain- 
ing series of short-haul loads, collected from and delivered 
I 
to places en route. This would have made them more able to 
withstand competition, but, even so, the long-distance routes 
were essentially a rolic of the pre-railway era. 
Most of the carriers operating in the Teesside area, as 
already rema-rked, used Stockton or Darlington as their base 
and had a relatively small area of activity, In 1851, for 
.......... I..................... ............ I ....................................... 
J. T. Sewell, Accc 
the Moors South c 
.... .................................................... ............... ............. ........ 
t of Some Medieval Roadz 
Whitby, WhitbF-, -119-23, p. 0 
2. Information relating to carrier schedules in 1851 has 
been taken from: 
Robert Ward, Ward's North of England-Directory, 
Newcastle upon Tyne, M 1. 
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example, 36 carriers were scheduled to make a total of 76 
journeys each week from Stockton, and 71 per cent of those 
trips terminated within 15 miles of their point of origin. 
Similarly, 83 per cent of the 24 weekly journeys made from 
Darlington were to places no more than 15 miles away. These 
figures give substance to the claim that the road carriers 
were essentially short-distance hauliers by that time. Most 
were able to make a return journey in one day. 
In 1851, more than half the services from Stockton and 
from Darlington were scheduled to depart during the after- 
noons of market days, Wednesday and Saturday in the first 
case and Monday and Friday in the second. Thus, a sub. 
stantial part of the outgoing carrier traffic was ge I nerated 
on market days, and can in fact be attributed to the holding 
of markets. It was normal for the carriers to collect 
people from the outlying districts and take them into the 
towns in the morning, and return them later in the day. 
Passengers were also carried during the remainder of the 
week, but goods and parcels were then more important; 
Although railway development had undoubtedly undermined 
the road haulage industry at many points by 1851, the local 
carriers still provided a service of great importance to the 
economic life of Teesside. On the whole it is doubtful 
whether they had suffered lasting damage from the growth of 
railway competition, though they had been obliged to adjust 
their modes of operation. The railway system was neither 
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complete nor self-contained, and by concentrating on local 
routes the road carriers were able to find ample scope for 
supplementing the railways where lines had yet to be built, 
and for complementing them whore tfoeder' services were 
required. 
10 In general, 
goods that had formerly moved by long-distance 
stage-waggon now went by rail, and road-carriero 
concentrated their activities on feeder services 
to the railways or on providing speciaj local 
services for manufacturers or traders. - 
Within the Teesside area , while there must have been 
carriers who augmented the railway system by collecting 
goods and taking them to or distributing themfrom railway 
depots, those working to fixed and publicised schedules 
were independent hauliers providing an alternative service, 
Some operated on routes through areas which were still 
unserved by rail, as in the moorland district of North 
Yorkshire, but there were others-who were in direct comp- 
etition with the railway companies. For example, two road 
carriers made daily return journeys between Stockton and 
Middlesbrough in 1851, despite the long-established rail 
connection between those two towns. 
........... I ............ ..................................... ..... .............. ................. . ....... ....... ............. I ... .......................... . ......... ............ I ... . ........ . ................. . ................. ........... 
11 See W, T, Jac 
, The Development of Transportation in Modern England, 2nd. ed. (rev. ), London, 
1962p Chap, 9, 
2. Christopher I. Sava e, An Economic History of 
Transport, 2nd ed. 
ýrev. 
)-, n, 1966, P-87* 
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Paradoxically, in view of their reliance upon animal 
as opposed to mechanical horse-power, the road carriers may 
well have been able, in favourable circumstances, to trans- 
port goods more speedily than the railway companies7 This 
would partially account for their ability to withstand 
direct competition from the latter. In terms of theýr 
capacity to cover a given distance in a certain time, the 
carriers were obviously slow. The speed of road vehicles 
varied with surface conditions, length of journey, 3iZe 
and weight of load, as well as type of vehicle, but even 
the fastest - the special ffly vans' designed to carry 
perishable commodities - do not appear to have been able to 
travel much more than 5 miles per hour on good roads, 
The clumsy stage-waggons, drawn by teams of up to twelve 
horses, were appreciably slower and in rugged terrain, such 
as that between Manchester and Sheffield, 1 mile per hour 
was normal, 
2 An estimate of 2J miles per hour is there- 
fore probably a good approximation to the average rate of 
progress of general goods vehicles in normal conditions, 
3. 
However, while goods could be moved faster by rail 
once they were in transit, they had first to be collected 
and later delivered by road, and these were time-cons=ing 
......... . ................ ... .......... I ......... . ................. ..... ........ .................. ......... ... ........ ... . .... ..... ...... ............................................................... ........................................... . ............. ........ . 
Jaclaaan, op. cit., pp. 346-47. 
Loc. cit. 
Loc. cit-, 
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operations that broke the journey into three stages and 
were quite capable of doubling the total time involved. 
Road hauliers loaded and unloaded goods just once, -since 
they were able to collect and deliver them directly, Part- 
icularly over short distances, this gave them an advantage 
over the railways. 
The small scale of the carrier unit and the flexibility 
with which it could be used were further compensations for 
its low speed. The road carrier could thrive on loads too 
small to be viable for the railway companies, which obvi- 
ously required large volumes of goods, and he could adjust 
his route to probe for gaps in the railway network. 
'@ 
To 
these economic factors favouring the survival of the road 
carrier should be added socinl considerations. He offered 
a more personal service than his rivals, and in rural dis- 
tricts often acted as a postman as well as a haulier. 
Especially in the remote moorland parishes, the carrier's 
visits were important events in people's daily lives, 
bringing news of places far enough away to be seldom fre- 
2* quented before the days of cheap travel. * 
There are grounds, therefore, for arguing that the 
provision of carrier services in the nineteenth century 
......... . ................. ..................... . ................................. I ............................................................................ ................................................................ . .............. 1. G. C. Dickinson found that this was also true for 
coaching firms' See his "Stage-Coach Services in 
the West Ridiný of Yorkshire between 1830 and 1840", 
Jourrial of Transport History, Vol. 4 (1959-60), P. 3. 
2, See J. and R, Fairfax - Blakeborough, The Spirit of Yorkshire, London, 1954, P-57. 
- 26 - 
reflected the economic regionalization. of comparatively 
small areas quite closely, By the middle of the century, 
on Teesside as well as in other parts of the country where 
railway development had virtually destroyed-the traditional 
system of road transport, the carriers were of little 
importance as links between regional centres of higher than 
village or small-town status. Rather, they served to 
connect the larger settlements with their rural service 
areas, a task for which railways were not well suited, since 
they were widely spaced and of value in this context mainly 
to fairly narrow corridoors adjacent to them. 
In North East England, at least, railways were býiilt 
to facilitate long-distance communication and the mQVemant 
of heavy, bulky materials, such as coal and iron ore . The 
local transportation of general merchandise and peoýle was p 
a secondary consideration. Even in 1871, for example, the 
North Eastorn Railway Company did not provide passenger 
trains on its line-Trom Middlesbrough for the mining comm- 
unities to the east of Guisborough 
1 *j despite the growth of 
' Nor was much thought given to the population in that area, 
possibility of encouraging passenger traffic by reducing the 
higher cost of railway travel. 2. Most people conscquently 
. ..... .......................................... . .... ........................................................... ........................................... . ............... ................................... ...................................... ..... ....... 
Information from : North Eastern Railway, Northern 
Division 'Working Time Table, January lst, 1871" 
- in the'Archives of the British Transport Commission 
at York. 
2. Railway fares were generally little lower than coach 
fares. See Dickinson, op-cit, j P, 5; and Jackman, op. cit., pp. 6o8-6og. 
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preferred, or were obliged, to either walk or use the 
carrierts cart on their local journeying. 
To delimit the Teesside region, use was made of the 
timetables for local road carriers. Placed visited by 
carriers from the main towns were included in the region, 
unless they wore substantial enough to qualify as alter- 
native regional contres of comparable stature to those on 
Teesside. The most distant of the places included wers- 
I 
regarded as points marking the outer limit of the region, 
and between them the boundary was drawn by interpolat, ione' 
Parts of the peripheral zone were visited by carriers from, 
and thus shared with, other regional centres, such as Purham, 
but this type of overlapping appears to be a normal feature 
of regional organisation in the real world. 
2. 
The data used were drawn from local trade dirQctories, 
publications which have certain limitations; 3. Standards 
of accuracy varied considerably between companies, some of 
which made exhaustive field surveys, while others were 
content to plagiarise their findings. The question of time 
also influenced the degree of accuracy. Directories were 
primarily commercial publications, and there was a good 
................. . ............. . ....................... .............. . ................. . ......... . ................................................................... ........................................... . ............. ......... Rather than direct lines between places, parish 
boundaries were followed. 
2* Hence the concept of 
, 
fdominant flowst used by 
Nystuen and, Dacoy, opocit. 
See Jane E. Norton, Guido to the National and 
Provincial Directoriýs of Enaland and Viales. 
: Lng iionaon, kutaisnea ticrore j-t*09 
1 1950, pp. 241. 
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deal of pressure on editors to be the first to publish and 
to have the most recent information. As a result, they 
usually attempted to forestall criticism by pleading hasto 
in preparation as an excuse for inaccuracy. By 1850, how- 
ever, thero were fewer companies engaged in this field than 
had been the case earlier, and many of the survivors had 
earned national repute for the quality of their work. 
Directories published after that date are therefore consid- 
crod to be comparatively reliable in general. 
1. 
At least, 
the carrier schedules must be accurate; otherwise they would 
not have been of much value. 
2. 
PIaps showing the regional boundary were constructed 
for 1851,1861,1873 and 1879, and they have been supor- 
'l. 3- From this it can imposed on each other in Figure 20 1 
be seen that the boundary appears to have altered over time, 
and to have encompassed a larger area in the two later years, 
This is as would be expected, in view of the development of 
the main towns after 1851, but it does raise a conceptual 
................................. ............................... I ................................. 
1.6. Ibidl ý. 15- 
2. Dickinson (o-p. cit., P-3) maintains that coaching time- 
tables must have been accurate for the same reason. 
The directories used wore: 
Robert I'lard, Ward's North of England-Directory, 
Newcastle upon Tyne, 1851; 
Isaac Slater, Slaterts Royal-National Commercial 
Directory of the Northern Counties,, Manchester, 18blt 
E. R. Kollyý The Post Office Directory of the County q 
Durham and the Principal Towns and Adjacent-Places of 
Northumberland, London, 1873; 
E. R. Kelly, The Post 0 ffico Dircctory-of Durham and 
Northumberland I London; 1879; E. R. Kelly, The Post Office DirectorX of the North and 
East Ridings of Yorkshire, London, 1879. 
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problem. Since the study is concerned with spatial change 
over time, it is for many purposes necessary tp have a 
constant base area. For this rea3on, the boundaries dis- 
played in Figure 2ý1 have boon amalgamated, and all places 
that were within the region at any time between 1851 and 
1879 have been. included in the final definition of Teesside. 
It is worth noting, however, that the boundary for 1851 
is not very much different from that for 1879. This aopears 
to be due to the nature of the index of regional organisation 
which was adopted. A town may act as a regional centre at 
more than one scale simultaneously, and while the provision 
of road carrier services probably reflected the maximum 
range of influence of the main Teesside towns very closely 
in 1851, it is unlikely that this was still the case in 
1879, By then, the larger towns must have been opqrating 
as regional centres not only at their. -original levels, as 
indicated by the carrier traffic, but also at higher scales, 
dominating other and more distant places which had once 
been their equals in commercial status. The latter, however, 
would be revealed not by the road carrier schedules, but by 
the movement of goods and people by rail, and perhaps by 
less tangible linkages, 
The matter has not been pursued, partly because ade- 
quate data could not be obtained but also because for most 
purposes of the present study it is necessary to have a 
constant area, in order that legitimate comparisons can be 
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made of various spatial distributions over time. Hence, a 
low-order definition of the region has been adopted for 
1879 to maintain comparability with 1851. Similarly, to 
ensure a constant area, a composite boundary has been 
adopted. This is open to methodological objections, but 
in defence it is submitted that the practical effects are 
liley to be slight. The final definition of the region 
probably matches the economic organisation of the Teesside 
area, at a certain scale, fairly closely at both beginning 
and end of the period. 
CHAPTER THREE 
THE THEORETICAL FRA14EWORK FOR 
SPATIAL ECONOMIC GROWTH 
The study of economic growth has been much in vogue 
in recent years, partly, if not largely, as a result of the 
emergence and acceptance of economic planning, in one 
form or another, as part of the legitimate apparatus of 
government throughout much of the world, The promotion 
of economic growth is the main object of planning, and with 
the development of the latter, there has arisen a deeper 
interest in - and indeed a greater need to understand 
the nature of the former* There has consequently been a 
proliferation of theoretical and empirical studies Qf 
economic development, but it is arguable that the spatial 
aspects of this process have been somewhat neglected, 
" 
An economy has a spatial as well as a sectoral stru- 
cture, and the role of places and areas is quite as signi- 
ficant as that of industries in the initiation and trans- 
mission of economic growth. Indoed, growth may justifi- 
ably be regarded as an areal process, and as such it is 
....... ................. ........ ......... . ... .............. . .............. . ........ . ......... 
Eg. see D. E. Keeble "Models of Economic Development", 
Chap. 8 in 14odels in' Geography, ed. R. J. Chorley and 
P. Haggett, London, 1967; and Norton Ginsburg (ed. ), 
Essays on Geography and Economic Development. 
"Department of Geography Research Papers", No. 62 (1960), 
University of Chicago, Introduction, 
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capable of effecting profound changes in the spatial str- 
ucture of an economy. 
'- This is significant in a practical 
as well as a theoretical context. Economic inequalities 
between the regions of a country are today a pressing conc- 
ern of central government. Where differences in living 
standards are bolstered by diffcrontial growth * 
rates, they can be the cause of resentment and political 
disaffection, even to the point of encouraging the format- 
ion of separatist movements, in the less favoured regions,. 
In many cases, the amelioration of economic inequalities 
between regions may be more crucial to national unity than 
the removal of gross discrepancies between social classes* 
On the other hand, governments cannot afford to alienate 
the richer regions by adopting equalization policies that 
impose too heavy a burden on them. 
Despite the urgency of these issues, it is only com- 
paratively recently - mainly within the past decade r that 
the spatial aspects of economic growth have attracted much 
interest. The reasons for the neglect of such an important 
topic are undoubtedly complex, but they appear to owe much 
to the traditional character and preoccupations of the 
academic disciplines most closely involved with it. Rather% 
surprisingly, for members of a profession with an explicit 
1'. See John Friedmann. nomic 
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interest in spatial phenomena, economic geographers have 
contributed very little of conceptual value to the sýudy 
of economic growth; 
le 
whether it is viewed as a spatial 
process or otherwise. Their frequent interest in parti- 
cular industries or areas that happen to be expanding or 
declining economically cannot be equated with an interest 
in the growth process as such, 
Keeble has suggested that the relative isolation )f 
geographers, as a group, and their predominantly idiogr- 
aphic outlook have limited their concern with economic 
development. These factors have meant that geographers 
have not shared as fully as they might have done in the 
mounting tide of interest in the subject, and that they have 
tended to concentrate on the uniqueness of the experience 
of individual areas. It might also be argued that geo- 
graphy has traditionally been biased towards the study of 
pattern rather than process, 3. and that the effects of 
economic growth have consequently received more attention 
than the process itself. While pattern and process may 
well be dualistic, as Bunge maintains, 
4* only a limited 
.................................................................................. ............... ................................. ........................ ...................... ................ . ........................................... .............. . ............. 
1. Ginsburg, op. cito', ppe'vii-x: q and Keeble, op. cit.; p. 243; 
2. Keeble, op. cit., pp. 243-45. 
3. Edward A. Ackerman, Geography as a Fundamental 
Research DisciDline, "Department pf Geography Research 
Papers", University of Chicago, No-53,1958, pp. 18-20. 
4. William Bunge, Theoretical Geography, 
Lund, 1966, pp. -IT--20. 
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form of understanding can emerge from the study of ono 
without the otherl. 
EconomistD, on the other hand, are obviously more 
deeply committed to the analysis of economic growth, and, 
despite the recency of their interest. in this aspect, 
2. 
they have contributed most of what is known of growth as 
a spatial process4 Their increasing concern with the 
latter subject has coincided with a more general treni 
which has sought to admit the spatial dimension to economic 
theory as a whole*3' The emergence of regional science 
has been part sympton and part cause of this trend. Even 
so, the space-econoray is seen by regional scientists mpinly 
tbrough static location theories, which leave much 'ýobe 
desired as media for the study of the dynamics of qconomic 
growth. 
49 
A Conceptuil Framcwork. 
In a very general sense, economic growth may be said 
to have occurred when the real total income or product of 
an economic system has risen over a period of years longer 
.............. .......... ......................... ......... I ............................. . ................ ...................... . ................. ...... . ..... . ... . ....... I ....... ................ . ................. ......... . 1. Ackerman, op. cit., p. 18. 
20 Keeble, op. cit., pp. 245-48. 
3. See Robort E. Kuenne, The Theory of Gencral Economic 
Equilibrium, Princeton7, New Jersey, 1963) ChaP.?. - 
4. See Walter Isard, Location and Space-Economr, 
Cambridge, Massachusetts, 1956, P, vii's 
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than the duration of a business cycle. 
" Cyclical varia- 
tions are of secondary importance; it is the underlying 
2. long-term trend that is significant. Usually, hovýever, 
economic growth is given a more restricted definition, 
and per capita real income is substituted for total real 
income. Basically, this is because the concept of economic 
development, is associated with the ideal of thuman progresst, 
and growth which leaves people without any improvement in 
their standard of living - which is possible if movements 
0- does not in total income are adopted as the measurd" 
correspond with the generally accepted interpretation of 
progress. In short, the notion of welfaro is involved, 
Per capita real income can itself be criticised ýn 
this context. ilhile it may rise, whether or not such a 
movement is reflected in living standards depends upon the 
political. and social structure of the economy concerned. 
It may be. the case that the great bulk of the population 
is unaffected, either because capital investment takes 
precedence over consumer welfare or because a small part 
of the society is in a position to appropriate the addit- 
ional wealth created. Again, the equation of individual 
. .... ......... ............. ............. ..................................................................................... I ................. .......... I ..... ... . ........................................... . ........ ................. . ....... ............. . ......... 
This definition is used by Gerald M. Meier and Robert 
E. Baldwin in their Economic Development : Theory, 
History and Policy, 17-67 York, 1957, P-2. 
2. Thus it is the change in income between two or more 
cycles at the same stage I rather than within one cycle, which should be measured, 
3. Growth of total income may simply resultfrom an 
increase in the size of ýhe population and af the 
laboui, force. 
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welfare with the level of per capita income requires the 
exercise of value - judgements that may not be warranted. 
Hence, the level of per capita real income is not a reliable 
guide to either the standard of living or human welfare. 
In many ways, real per capita output is the most sat- 
2, isfactory index to economic growth, Use of it avoids the 
confusion over standards of living and welfare that bedevils 
the per capita income measure, and also obviates the a9sum- 
ption that the different strata of society share proport- 
ionately any increase in wealth. At the same time, liowever, 
it is an index that is not entirely unrelated to living 
standards, since any improvement in them must be based on 
a rise in per capita output. An increase in output per 
head provides the opportunity for an increase in the stan- 
dard of living; whether or not the latter occurs is deter- 
mined largely by political circumstances, 
Another advantage of the per capita output inde9t is that 
it eliminates the population variable, which is essentially 
fortuitous in an economic sense. Whoreas an increase in 
total output may simply reflect population expansion, a 
rise in per capita output, or productivity, 11... occurs 
only when men are more efficient in exploiting the resources 
at their command., v3o It is, therefore, the result of 
............. ... ... ... ... ........ e . -iale r an dB andlw in, op ci t pp 2-10 and Richa rd 
1 Hartshorne, "Geography and Economic Growth,, ' chap, 
in Ginsburg, op; cit., pp. 5-13** 
2. R. M. Hartwell, "Introduction" to The Causes of the 
Industrial Revolution in England, ed. R. M. Hartwell, 
London, 1967, 
3* Loc. cit. 
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fundamental economic change. Potentially, at least, rising 
productivity offers the key to a radical transformation of 
human society. Hence, it is to be preferred as the measure 
of economic growth. 
The precise details of the mechanism responsible for 
economic growth in a particular area are a matter for 
empirical investigation. The major elements may however 
be classified into two groups; those affecting demand 
conditions and those affecting the supply of factors of 
production. The first category includes market expansion, 
rising incomes, changes in the social distribution of 
purchasing power,,, and matters of taste and fashion, Factor 
supplies are affected by innovations in technique and 
organisation, capital accumulation, resource discovery, 
and improvements in the skill and education of the labour 
force. 's 
In a static economy growth is usually stimulated by 
changes in, or affecting, one sector or even a single 
industry. 2* Clearly, there must be a rise in productivity 
and, if full employment at the outset is assumed, this 
requires improvements in production technology and, or, 
organisation; These could be prompted by an expansion of 
demand which made possible greater scale economies', by 
............ . ................. . ............. I ......................... .............. ............ ................................ ..... ................ . .......................... . .............. ................... . ............ .......... 
1. Meier and Baldwin, op. cit,, pp. 2-3. 
2. According to W. W. Rostow, at leastio His basic', thesis 
is that conditions tend to favour one group of'indus- 
tries, the ? leading sectorl, at a given time. See his 
"Leading Sectors and the Take; off" Chap*1 in The 
Economics of Take-Off into Su taine'd Grn I nýth ed. W. W. Rostow, London, 1963. 
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invention and innovation which lowered unit costs, or by 
changes in any of the other demand and supply conditions 
listed above. A necessary qualification is that for overall 
economic growth to take place, productivity increases should 
not be matched by growing unemployment resulting from them, 
As well as favouring particular industries, or groups 
of industries, changes which stimulate economic growth also 
tend to favour certain places and areas within the space- 
economy. In the case of a manufacturing industry bound by 
locational considerations to the source of a raw material, 
rising productivity and expansion of output will secure 
economic growth in the area containing that material, Due 
to the differential quality of locations within the space- 
economy, initial growth is likely to occur in a relatively 
small area or at a small number of places, especially when 
it is attributable to the manufacturing sector. At, an extr- 
emo, there may be but one initial growth point, 
In favourable circumstances, the growth impulse may be 
transmitted quickly to other industries and areas. Those 
linked directly to the original growth point, as suppliers 
of materials and other inputs or as markets for its products, 
are likely to benefit first, if not most. Input suppliers 
will have the assistance of a larger market, and possibly 
groater scale economies. Output consumers will receive 
cheaper and larger supplies of the good in question. Both, 
in common with laterally - connected industries and 
- 39 - 
areas, l. will benefit from the more general consequences Of 
economic growth, ý such as the development of the infrastr- 
ucture and the emergence of a more affluent and skilled 
population, 
The speed and extent with which growth and its effects 
are diffused through the economy varies with the degree of 
integration present. At one extreme, it is possible for 
events affecting one, industry or area to be without conse- 
quence elsewhere in the economy; at the other, the entire 
economy may be transformed as a result of development at 
one point. The first of these hypothetical cases is perhaps 
best exemplified by the tcolonial-typet economy, where 
plantation agriculture or mining projects exist as oases of 
modern development within a traditional and stagnant econo- 
mic matrix. Capital, enterprise, equipment and even labour 
may all be of foreign origin, while the land has bueen obta- 
ined either through confi=tion or the payment of a nominal 
sum of money. Such ventures rely entirely, or nearly so, 
on overseas markets, and both products and profits are 
exported, There is thus very little contact with either the 
indigenous society or economy, with the result that the 
development of these oases has slight significance for the 
economic systems in which they are embedded* 
2. 
........... . ......... ...................................... . ................... ...... . ..... ... ...... . .............. . .................... .... ..... .... .................... ................................. ............... ........ is Rostow (ibid.. PP-3-7) identifies three groups of 
"spreadiFg-efiectsif - backward, lateral and forward - 
which correspond with the stimuli to suppliers, 
industries offering general services and facilities, 
and consumers, 
2. See J. N! ' Tattersall, "Exports and Economic Growth 
The Pacific Northweat, 1880 to 196o.,, Papers and 
Proceedines of the Regional Science Association, Vol. 9 (1962)v pp. 215-34. 
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On the other hand, there is the opposite extreme of a 
well-integrated modernleconomy, in which the slightest 
tremor of change reverberates throughout the entire system, 
Specialization is intense and characteristic, with each 
industry dependent on a host of others for its inputs, and 
possibly its markets too, and with each place or arep. 
holding direct and indirect links with a great many others. 
In this case, few industries and locations will oscape the 
effects of growth at some point within the economy. Even 
when growth is widespread, however, its speed varies spat- 
ially. Some areas contain industries wlAch are slow to 
respond to new opportunities, or have little scope for 
expansion. In any given period, moreover, some indusýries 
are growth leaders, while others must await events gutside 
their powers to influence. Spatially, these differences 
are reflected in the conventional contrasts drawn between 
rich and poor countries, growing and lagging regions, and 
urban prosperity and rural poverty, generalizations which 
serve as reminders that differentiation occurs at a variety 
of scales. 
S]2atial Equilibrium. 
In an expar4ing economic iystem, the likely future 
prospects of individual regionsl or of parts of, one region) 
are a somewhat contraversial subject. The debate has been 
waged at both theoretical and empirical levelsl and there 
has been a general polarization of views into two schools 
of thought. In this section the arguments of proponents 
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of the spatial equilibrium or equalization model are examined* 
Regional inequality, it is hold by this school, is a tempor- 
ary state, Theoretically, at least, differences in per 
capita incomes - the usual measure employed - will event- 
ually be removed through the workings of the free trade 
mechanism and the mobility of the factors of production; 
This case is based on the general equilibrium theory of 
1. 
world trade, which was originally formulated to apply at 
the international level but is in principle equally suitable 
for analysis at the regional scale. Although ideal cond- 
itions are not obtained in the real world, there are degrees 
of free trade and factor mobility, and hence there should 
ý2. be a tendency for regiona-1 income levels to converge. 
Some empirical support for this view has been adduced, but 
not enough to satisfy critics. 3* 
Equilibrium, or equalization, is achieved throAgh the 
operation of a process which is relatively simple in prin- 
cipleýf At the international scale, free trade encourages 
individual countries to specialize in the production of 
those goods for which they hold a comparative advantages 
........................................ . .............. 1. .................... . ... ................ ...................... ................................ .................................... ........ ... . ........... See Keeble. op. cit., p. 257; and John Friedmann, 
Regional Dývelopment Policy :A Case Stud of 
Venezuela, Cambitidge, Massachusetts, 19 P-14. 
Keeble, op. cit., p. 264. 
3' See Seymour E. Harris. International and Interregional 
Economicsl New York, i957, Part 1; and Richard E. Caves, 
I 
po S. 0 
4. The following works have detailed presentations of 
spatial equilibrium theory: 
Caves op. -cit,; 
Harris op. cit; L Paul A. 
SamueiSOn, "Internationai Trade a the Equaliation 
of Factor Prices, " Economic Journal, Vol. 58 (1948), 
p. p '163-840 
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As a result, an optimal pattern emerges in which each 
country can maximize its returns. The only goods produced 
locally are those which cannot be obtained more cheaply 
from elsewhere; the remainder are imported. Free trade, 
incidentally, ensures that the price of a commodity does 
not vary between countries, since consumers are prepared 
to pay no moro than the lowest price at which it is 
offered. 
Similarly, there will be no differences betweezi 
countries in the prices paid to the factors of production; 
If one country has relatively large supplies of labQur but 
scarce capital reserves, then labour will command a low 
price and capital a high one. This situation will encou- 
rage the production of goods which require large labour 
and small capital inputs. Hence, labour will become less. 
plentiful and more costly, and ultimately it will receive 
the same payment as in other countries. Conversely, the 
demand for capital will decrease, as labour inputs are 
substituted for it, and its price too will reach a normal 
level, 
Factor-price equalization is also attainable through 
the mobility of labour and capital, without free trade. 
Assuming that there is an absence of international barriers 
and restraints, factors will migrate between countrýes, 
in accordance with price gradients, to maximize their 
returns* Ultimately, the dernand-supply mechanism will 
ensure international price parity, and the system will be 
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in equilibrium* Equilibrium can also be reached through 
some combination of trade and factor mobility, with the 
two processes working in parallel* 
Obviously, this theoretical model is based upon 
certain assumed conditions which are very idealistic. Free 
trade and perfect factor mobility are two such conditions! 
' 
Another is that factcrs arc qualitatively homogeneous every- 
where : that labour in one country, for example, is econo- 
mically equivalent to labour in another, 
2'. The more formal 
statements of the theory have in fact been accompanied by 
explicit statements of the limiting conditions assumed to 
obtain. Thus, Samuelson has provided a mathematical proof 
of the equalization theoredewhich assumes 
... free trade, no transportation 
competition in all markets, homog, 
uction functions (no economics of 
th f ct that all condities are 
#*! 
tal: g countriesi * 
costs, pure 
eneous prod- 
scale), and 
produced in 
These are, indeed, ' "..; very restrictive assur4ptionsU5* 
In a paper concerned with the equalization of interest rates 
through trade, Samuelson went so far as to say : 11 ... I have 
.... . ............. .... ........ . ........ ............................ .......................... ....... ................................................. . ... . ............ ................. ....... ......... .... ....... ...................... 1. See Caves, OP-cit., pP993-101; 
2. Loc. cit. 
3@ Paul A. Samuelson, "International Factor-Price 
Equalization Once Again, " Economic Journal, Vol; 59 
(1949), pp. 181-97, 
49 Harris, on-cit., pp-53-54. 
5. " Loc. cit, 
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no desire to persuade anyone into believing that the foll- 
owing simple models leading to factor price equalization 
are realistic. ille 
Nevertheless, the worth of a model lies not in the 
degree of abstraction necessary to its formulation, but in 
its capacity to further understanding by isolating and 
emphasising fundamental components and relationships of 
reality. 
2, Objoctions to the spatial equilibrium model are 
generally based on the apparent lack of correspondence 
between its theoretical implications and observations that 
have been made empirically. Whereas the convergence of 
regional pcr capita income levels ought to be the norm, it 
has been noted that in many cases there is a marked tendency 
for international and inter-regional disparities to incr- 
ease with time. 3. 
This contradiction has boon interpreted variously, 
One view is that while the model is fundamentally sound, it 
does not allow sufficiently for the capacity of dioequili- 
brating forces to delay the convergence of income levels; 
Indeed, the model is not at all explicit on the subject of 
how long a period is necessary for equalization to occur, 
.......... .................. ... .............. ................ Paul A. Samuelson, "Equalization by Trade of the 
Interest Rate Along With the Real Wage", in Growth 
and the Balance of Pavments : Essavs in Honor of 
rurica Hat)er. Lcr ea. iiobert t. baiawin 
cago, 1965, P-3 - 
20 See P. Haggett and R. J. Chorley I "Models, Paradigms and the New Geographyý', chapl in Models in Geography, 
OP'cit,; t PP-19-41* 
3. ' Keeble, 913. cit., p. 257-58. p 
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There may also be some justification for the view that 
conditions are now much less conducive to equalization than 
they were in the nineteenth century, when there were fewer 
political barriers to international trade and to movements 
of labour and capital, While conceding that equilibrium 
is a long-term, possibility, some economists hold that the 
model has little practical significance. The problems ass- 
ociated with income inequality are so immediate and pressing, 
it is argued, that to counsel underdeveloped areas to await 
patiently long-term, and largely hypothetical, compensatory 
adjustments is akin to advocating the fatalism and lethargy 
of which they are often accused in the first place. 
20 
Spatial Disequilibrium. 
Some critics have concluded that the spatial equili- 
brium model is inadequate even in theory, because of its 
idealized conditions and the exclusion of dynamic elpments*39 
In its stead, a number of conceptual models have been prop- 
osed which assume that regional inequality is actually the 
norm under free market conditions, The terminology psed 
varies, but the fundamental concept that is common to most 
of the models is that of the dualistic tcentre-periplieryt 
. ................. .......... . ....... 
0, OT), Cyt,, -, -, *--p-*a**, 'r*-t-*-, 4**,. "", ****"'**"*-***"*"*****", -*-*", *-*******, *, *-, ", **-*--*-*""""-, --**-*, --, *, -*-, *--*----*-*, 
2- Fried=nn, Regional ment PolicX 0 Develop 
Pp-cit-, ',, pp-13-19* 
Loc. cit, 
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structureeld Growth is recognised to be spatially i; neven, 
and a developing economy'typically includes a centre of 
rapid, intensive growth and a periphery which is stagnant 
or declining; Empirical support for this simple descriptive 
thesis is impressive 
World, continent, nation, and city -. 
the centre-periphery hypothesis appears on 
all the relevant scales of explanation 
simultaneously as cause ýnd as effect of 
economic transformationA'l e 
However, the concept is not only a descriptive device; 
for it does offer some explanation of unequal spatial growth; 
A centre, once established, possesses considerable advan- 
tages. over the periphery and is therefore likely to rqtain 
its leading position. The periphery lies in the economic 
shadow of the centre, and may consequently be at a PQrMa- 
nent disadvantage. Regional inequality therefore tends to 
be self-perpetuating rather than a temporary state of mal- 
adjustment, 
The spatial disequilibrium model dovoloped by 14yrdal 
was one of the earlier examples of its type*4. It has 
occupied a place of great importance in the literature on the 
....... . ......... f.. . .......... . .......... . .............. . .... 
-Ibid., PP-10-13; and 
D. F. Darwent, 'Growth Poles and 
Growth Centres in Regional Planning -A Review, ' Environment and Planning, Vol. 1 (1969), pp; 16-1ý. 
2. Friedmann, Regional Policy . *., op. cit., p. 12. 
Keeble, oy)#cit., p. 271. 
40 Gunnar Myrdal, Economic TheorX and Under-aeveloped Re, gions_, Londor. i, 1957,168 Pp. 
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subject and therefore has boon selected for examination, 
here. Myrdal statcs quite categorically that the income 
disparities between regions will increase, not decrease, 
if left to the free play of market forces. Equalization, 
he argues, can only occur through government intervention. 
In a relatively free economy, according to this view, 
ch&ngos favouring the development of one region breed 
additional supporting, not counteracting, changes. This 
process of amplification is termed 'cumulative causation' 
by Myrdal. 1. The advantages derived from cumulative 
causation are largely the product of agglomeration economies, 
those internal and external economics of scale that result 
from growth at a particular point within the economic 
system. To these, however, should be added extra-economic 
factors; 2 * For example, expand 
. ing regions can afford to 
invest more capital and other resources in social provisions, 
including health and educational services, which increase 
their initial advantages and contribute to further impro- 
vements in economic performance. There arc also less 
tangible benefits resulting from success itself, such as a 
high repute for local products and the bolstering of entre- 
preneurial confidence. All these, and other, factors tend 
to favour sustained growth, 
Myrdal maintains that cumulative causationy as a cause 
.................. ... ............ 
2. Albert 0. Hirschman provides a good description of 
what might be termed tho ? psychology of growthl; Sep 
, 
his The Strategy of Economic Devolopment,, 
Now Haven, 1958, chap. 10. 
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of differential spatial growth, is supported by trade and by 
factor mobility, the mechanisms to which the neoclassical 
model looks for the correction of any imbalance. In his 
view, capital migration to the growth centre, for e: ýample, 
does not necessarily lead to the lowering of the price of 
capital at that point. If growth is sufficiently vigorous, 
oven very large inflows of capital may leave demand and 
price at a high level. Moreover, the price of capital in 
the periphery will only rise if there is sufficient demand 
there for it, and the concentration of development projects 
in the centre makes this unlikely; There is, therefore, no 
inherent reason why the flow of capital to the centre should 
be reversed. 
Similarly, labour movements may also leave the price 
differentials between growing and lagging regions intact. ' 
Economic growth at the centre may well lead to the creation 
of extra employment capacity at a higher rate than Pan be 
met by immigration. Thus, the demand for labour will con- 
tinue to rise,. and the price differentials between the 
centre and the periphery will remain. Migrqtion will also 
tend to benefit the centre at the expense of the periphery, 
since it is a selective process which involves the young; 
the ambitious, the better educated, and the more skilled 
members of a community. Large-scale emigration from a 
lagging region will consequently add to the latterts 
difficulties; 
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Finally, it is maintained, free trade is positively 
harmful to backward areas. They find it difficult to 
compete with the modern, sophisticated and'efficient ind- 
ustries of advanced areas. Production in the periphery 
therefore tends to be suppressed by competition from the 
centre. Only in respect of raw materials are underdqveloped 
regions normally assured of an opportunity to expand, these 
being commodities that cannot be produced anywhere; However, 
movements in-the terms of trade are notoriously unfavourable 
to areas producing primary goods, and it is unlikely that 
equalization will result from the expansion of primary 
production. 
To some extent, the periphery may be assisted by what 
Myrdal terms tspread offectst. These are growth stimuli 
emanating from the contre, which is unlikely to be able to 
produce all the commodities it requires itself, and there- 
fore needs to draw upon the periphery. Because of this, it 
is possible that some initially peripheral areas will over- 
come their handicaps and develop into now growth centreso 
However, tsproad effects' arc highly selective; they, are 
most in evidence in relatively advanced and well-intograted 
economies, and even then they affect comparatively small 
parts of the periphery, leaving the remainder largely 
untouched. 
Evaluation of the Equilibrium 
5-nd Disequilibrium Moaels. 
At this stage it is desirable that the value of the 
existing theorics and models pertaining to spatial economic 
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growth should be assessed in relation to the study of a 
single region constituting part of a national space-economy, 
It should be apparent, despite the selective and cursory 
nature of the summaries in the earlier sections, 
10 that 
theoretical knowledge or the spatial aspects of economic 
growth is limited, imprecise and rather contradictory. A 
great many hypotheses, concepts and models have boon 
prepared and adopted, but there has been a polarization 
rather than a consolidation of views on the subject, which 
fall into either the equilibriu: n or disequilibrium, categ- 
ories. Empirical tests have not provided convincing support 
for any particular model. 
The growth impulse emanates from one industry or sector, 
and hence one or more locations, and is subsequently trans- 
mitted to other parts of the economic system through the 
linkages between industries and areas. This generalized 
overview of the mechanics of spatial development, which 
embodies the 1growth-polef concept 
2 is unexceptionable, ', It 
merely involves admitting the spatial dimension to the 
economistfs conventional sectoral analysis of growth, so that 
places and areas as well as industries arc incorporated. 
More controversial is the question of how the different 
parts of the space-economy are likely to fare in the longer 
run. It is this problem that the regional equilibriim and 
.................... ........ I..................... ....... ................................... ................ . ............. . ............. I ......... . ..... 1* For a fuller- review see : Keeble, op; cit., pp; 243-302; 
and Harry 11. Richardson, Regiona Economics 't Location, 
Theory, Urban Structure and Regional Change, London, 
1969t Chap*139 
2; This term is widely used but Darwent (OD-cit., pp. '5-31) 
shows that the concept has very little value. 
and disequilibrium models address. 
Models in both these categories have generally been 
formulated to apply at the international or inter-regional 
levels of enquiry, but there is no inherent reason why they 
should not also be extended to the intra-regional scale, as 
' Indeed, there are strong grounds for in the present study, 
believing that the equilibrium model, at least, is more 
appropriate the lower the scale of the study; At the level 
of the city region, for example, the ideal conditions of 
the spatial equilibrium model are approximated more closely 
than at either the international or national scales. In 
particula r, there are fewer restraints on trade and factor 
mobility, so that goods and the means to produce them can 
be moved more quickly and more cheaply within such a region 
than between countries. Further, the strategic and balance- 
of-payments considerations which lead to the intervention of 
governments in international trade do not apply, 
Labour and capital tend to move more freely within a 
small region, This is partly because the economic posts of 
migration are relatively small, and partly because both 
factors are more familiar with, and hence more responsive 
to, local price gradients. In addition, mobility, espec- 
ially of labour, is enhanced by the absence, or weakness; 
of the social, psychological and political barriers which 
are so important at higher scales. People do not need to 
exchange a known for an alien environment when they move 
short distances in search of work. Similarly, the investor 
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in local projects is safe in the knowledge that his funds 
remain part of an economic system that he understands, 
rather than being exposed to the higher risks which may 
attend foreign investment, 
In timet therefore, it might reasonably be expected 
that trade and factor mobility would remove income differ- 
entials within a region. Time, however, is a crucial 
variable, and it is one which the equilibrium model does 
not deal with adequately, since it leaves unspecified the 
period necessary for equalization to be achieved. This 
means that advocates of the model can counter criticisms 
that income levels show little tendency to converge by 
maintaining that insufficient time has elapsed. 
Differences in growth rates and incomes can arise 
within the rural parts of a region, but the most signifi- 
cant and common disparity is generally that between rural 
and urban areas. For at least two centuries in Britain, 
towns and cities have been drawing population from their 
rural surrounds, a movement that promises to continue; Even 
so, equalization has not occurred; income differences bet- 
ween town and country remain, and encourage further migr- 
ation. The fundamental reason for the persistence of urban- 
rural inequalities appears to be that the city benefits 
disproportionately from regional growth, whether it orig- 
inates in urban or rural areas. Agriculture and other 
primary activities, the basic supports of the rural economy, 
require services, materials, equipment and markets which 
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only urban places can provide. Economic expansion in rural 
areas is therefore bound to have immediate repercussions in 
the central city. While the effects may be limited to 
straightforward increases in the demand for urban services 
and goods, it is more likely that growth in a rural district 
will stimulate growth in the urban centre that serves it, 
Within the past two centuries, howeverp economic growth 
in the more advanced countries has typically been inslirod 
by industrialization rather than agricultural change, though 
the latter has obviously made a significant contrib, 4tion. 
Because it contains a disproportionate share of the regional 
manufacturing capacity, the city has consequently been in 
the van of economic development. Industries oriented to- 
wards labour or agglomeration economics or markets, as well 
as some that we Footloosel, all tend to prefer urban loc- 
ations. As a result, growth associated with changes in the 
manufacturing sector has been closely connected with large 
urban centres. 11 The more recent emergence of service 
industries as the leading sector in many parts of the world 
has underlined the locational advantages of the city, and 
has confirmed it in the role of growth centre. 
There is some evidence that per 
ontials between town and country are 
is as likely to reflect govornment p, 
.................................... .................. ........ ... .... 1. See Allan R. Prod, The Spatial 
Industrinl Growth, 1800 -. 19ILT 1966. 
capita income differ- 
on the wane, but this 
olicty and political 
.............. ....... .... 
Dynamics of U. S. Urban- 
Cambridge, Massachusetts, 
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pressures as the purely economic forces favouring equali- 
zation. In an extensive survey, Williamson found that this 
combination of political and economic factors was encour- 
aging the convergence of inter-regional income levels in 
many countries*" He also concluded that once an economy 
had attained a high degree of integration, Myrdal's spread 
effects became a potent influence, drawing backward areas 
into the mainstream of development. Before that stage was 
reached, however, regional disparities tended to increase. 
Placing these empirical findings and theoretical sch- 
emos in the context of the present study, on the whole it 
would seem that for a small region undergoing industria- 
lization, the short-term effect is likely to be grossly 
unequal spatial growth. Large urban-industrial centres 
will have growth rates and income levels that arc higher 
than those of rural districts, which will tend to be slow 
to respond to change. Provided that the economy is commor- 
cially oriented, and not subsistence b3sed, however, growth 
should occur in the rural periphery. Whether it will be 
sufficient to plafo the periphery on a par with the contre 
is unccrtain, but it seems improbable, unless extra-economic 
factors intervene, 
.......................... . .... . .................................................... .... . ................ 
Jeffrey G. Williamson, "Regional Inequality and the 
Process of National Development :A Description of'ths 
tne Patterns" Economic Dcvblopmený and Cultural Change 
V01*13 U96:; ), pp. 3-84. 
CHAPTER FOUR 
ECON014IC GROWTH ON TEESSIDE 
That there was economic growth on Teesside between 
1851 and 1881 might appear self-evident, but the question 
is sufficiently important to the conceptual framework of 
the thesis to require consideration. For Britain as'a 
whole, if not for all its parts, the nineteenth century 
was an era of uninterrupted growth, whether por capita or 
total output is taken as the appropriate yardstick* Ilational 
income estimates prepared by Deane and Cole indicato,, that 
the trend was consistently upward, though there were periods 
of relative quiescence interspersed between those of 
exceptionally rapid growth. 10 
The first decade of the nineteenth century wap one 
in which growth was slow, largely due to the restraints 
placed upon the British economy during the Napoleonic Wars. 
With the end of hostilities, the pace quickened and a period 
of rapid development began which lasted until mid-century; 
Between 1851 and 1861 the growth rate was low again, and 
Dýanc and Cole have suggested that this was partially 
............ ........ ................. . .......... I .......................... . .... . ...... 
Phylis Deane and ILA. Cole, British Economic Growth. 
1688-1959 : Trends and Structure, Cambridge, -1-962, 
chaps, 5 and 9; and Phylis Deane, The First Industrial 
Revolution, Cambridge, 1965, chap. 14. I 
- 55 - 
- 56 - 
because "... the Irish famine ... flooded Britain with 
unskilled labour, 111- though they admit that this is not an 
entirely satisfactory answer, Subsequently, expansion 
regained a higher level, and the peak nineteenth-century 
growth rates were attained during the final quarter of the 
century, immediately prior to the downturn of the 1890tso 
The achievement of Deane and Cole in charting the 
progress of tho national economy has not been matched at 
the regional scale in Britain, Even for modern peri6ds 
there have been few attempts to compile sets of regional 
2. income accounts for parts of the British economy, and 
the possibility of doing so for Teesside in the nineteenth 
century was not seriously considered during the course of the 
present study. This was mainly because the difficulty of 
obtaining adequate economic data on a regional basis, 
great though it is for modern studies, 
3. ' is much more for- 
midable an obstacle in relation to the nineteenth than the 
twentieth century. Howover, the question of whether or not 
economic growth occurred on Teesside in the ninoteGinth cent- 
ury is one that has scarcely been asked previously, *, let 
alone answered, and it was therefore decided to examine it 
at least by meansýof indirect guides to economic performance. 
........... ......... . .......... . .......................... . ... . ........... .... . ................. . ..... 1. Deane and Cole, op, cit., p. 283. 
2. See F. A. Leeming ý1 Problems in the Evaluation of Local 
Outputs in the Un'ited Kingdom", Transactions and Papers 
of the Institute of British Geographers, No. 30 (1962). 
pp-45-58. 
3. See Kenneth S. Lomax "Regional Economic Statistics-', 
in The Sources and Nature of the Statistics of the 
United ed. Maurice G. Kendall, Vol. 2, 
London, 1957j PP-41-58. 
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Population and Economic Growth. 
Population change providos one index of econo#z- trends. 
There is a general consensus of opinion that in cortain 
circumstances population growth is indicative of ecoromic 
growth. However, there is somo disagreement over the 
' nature of the relationship between the two variables-, 
The classical view, attributable to Malthus, was that 
economic growth leads to population expansion, by paving 
the way for reductions in the death rate and increasps in 
20 
the birth rate* 
With time, this interpretation was modified, and the 
. 
39' Thile re- Itheory of demographic transitiont emerged IN 
taining the notion of economic caus4tiOn, the latter 
postulates a more complex sequence of evontso Thus, in a 
typical agrarian peasant economy ... i? population incr- 
ease is slow, with both birth and death rates at a relativ. 
ely high lovel. 
4* Economic growth has the effect of lower- 
ing the death rate - directly through improvements'in the 
material standard of living, and indirectly through the 
fostering of medical progress, law and order, and more 
general environmental benefits -, thereby quickening the 
rate of population growth. The birth rate, though slower 
......... . ............... . ............... . ................ . .................. . .................. . ..................... .......... ..... . .............. ........................... ........... .... ............ ... ................. . .......... . ........ .. Soo Doane and Cole, op; cit., p. 98. 
2; Ansley J. Coale and Edgar M. Hoover. Population Growth 
and Economic Development in Low-Inc&moTountrics :A 
Case SItudy of Indiats Prospects, Princeton, Now Jersey, 
1958, p. 9; and 
United Nations, Department of Social Affairs, Popula- 
tion Division, The Determinants and Consequences of 
Population Trends, Now York, 1953, pp. 25-27. 
Coalc and Hoover, a. cito, p. 9. 
40 Ibid. 9 PP-9-13s' 
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to react, is also affected by economic growth. For finan- 
cial and social reasons, the small nuclear family is the 
desirable norm in a relatively prosperous urban-industrial 
society, and the birth rate declines as a result of the 
acceptance of this ideal. Eventually, birth and death rates 
find stability, at levels lower than the initial ones, and 
population expansion is once again slow$ 
Opposition to this standard oxplanation of demogiaphic 
change during periods of vigorous economic growth has' come 
from many quarters. Some of the criticisms are based on 
what is believed to be a lack of correspondence between 
theory and reality, as revealed by the empirical evidence 
available. This issue is illuminated by the continuing 
debate over the demographic changes which accompanied 
industrialization in Britain, a matter of special interest 
in the context of the present study, 
The traditional interpretation hold5 that population 
increase in England during the late-eightconth and carly- 
nineteenth centuries was due to a declining rate of mort- 
ality and a constant, but relatively high, level of fort- 
Improvements in medicine are soon as having boon 
of great importance in the lowering of the do-nth rate, 
... . ................. ............ ...... .... .................................. .............. ....... .......... ......................... .......... .................... ..... . ..................................... . ... ............. . ................. 
Soo Deane, op. cit., p; 24; and H. J. Habakkul< , "English Population in the Eighteenth Century" Economic 
History Review, 2nd. Series, Volo6, d953), PP- 17-33. 
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This explanation still finds some support, l; but medical 
historians have succeeded in establishing, to general satis- 
faction, that advances in medicine were insufficient to have 
had a profound effect on the rate of mortality; 
2; Moreover, 
there is now considerable doubt as to the reliability of the 
evidence of a decline in the death rate. 
3; 
On tho other hand, few economic historians and 4istor- 
ical demographers are inclined to accept Krousets contrary 
argument that population growth at that tima was primprily 
4. due to a sharp rise in fertility. Indeed, the fragmentary 
5- 
evidence available, which is of dubious reliability, , lends 
absolute credence to neither thesis. It consequently seems 
.I 
realistic, as Deane and Cole have suggested, to admit the 
possibility that there were variable trends in fertility and 
mortality in different parts of the country. In short; the 
sometimes flatly contradictory results of detailed local 
......................... ... ............... . ......................................... . ............ ..................... . ..................................... . ......... ...... . ..................................... ................... . ............ Eg. P. E. Razzell, "Population Growth and Economic Change 
in Eighteenth - and Early Nineteenth - Century England 
and Ireland" in Land, Labour and Population in the 
Industrial Rolvolution, ad. E; L. Jonos and G. E. Mingay, 
London, 1967, chap. 10. 
2. Deane, 
, op. cit,., pp. 
29-30; and T. McKeown and R. GeBrown, 
"Medical Evidence Related to English Population Chaýgcs 
in the Eighteenth 
' 
Centurylt, Population Studies, Vol, 9 
(1955), pp-119-410 
3. ' Deane and Cole, op. cit, ', pp. 122-35. ' 
4. See. J'T. Krause, 'Changes in English Fertility and 
Mortality, 1781-1850,1, Economic History Review, 2nd 
Series, Vol. 11 (1958), pp-52-70, and "Some Aspects of Population Change 1690-1790" in Land Labour, and 
Population in the Industrial Aevolution, op. cit., 
chap. 8; and Deane and Cole, opcit., pp. 122-35, 
5* Deane and Cole, op; cit., chap. 3. 
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studies could be more usefully employed in discussing reg- 
ional differences rathor than national trends, since they 
are inadequate for the latter purpose* 
Critics of the theory of demographic transition have 
also challenged the view that population growth resulted 
from economic growth during the Industrial Revolution. 
Razzell., for example, argues that 
,, ' the large increase in population during the 
eiýhteenth and early nineteenth centuries was in 
no way due to economic factors, but on the cont- 
rary was a major cause of cconomic change, which 
in England culminated in tý? se changes known as 
the Industrial Revolution. 
In his view, therefore, population expansion was a 
virtually autonomous process, and was actually a cause of 
economic growth, Others have arrived at a similar concl- 
usion, and it is quite possible that populationgrowth as a 
causal agent in economic development has been seriously 
under-ostimated in discussions of the origin of industria- 
lization; 30 Amongst other effects, it creates now and 
larger markets, which in turn make possible greater produc- 
tion and scale economies, 4* and it provides the labour force 
with the additional units which are needed for expansion; 
.............................. ..................... .............. .......................... ... ......... . ....................................... .................. ................... .... ........... ........ ......... ................... ................. ..... 1. Loc. cit. The authors arguo, for example, that in the 
London district population growth in the second half 
of tho eighteenth century was mainly due to a decline 
in mortality, whereas rising fertility was more impor- 
tant in Lancashire and the West Riding of Yorkshire, 
2. Itn-zzel, o-p. cit., p. 26o. 
30 See R. M. Hartwell (ed. ), The Causes of the Industrial 
Revolution in England, London, 1967, chaps. 1,3 an 
4; United Nations 
onomic Growth 
1966, chap. 2. 
cit., chap, 13; Simon ICuznets 
I 
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In practice, it is very difficult to determine whether 
population or economic growth occurs first. Each obviously 
affects the other, but it is probable that the nature of the 
relationship varies with time and place. In their invest- 
igation of British industrialization, Deane and Cole concl- 
uded that 11 ... the evidence appears to ba consistent with 
the view that the growth of population was both a consequ- 
enco and, in its turn, a cause of economic change, ', 
'* Pop- 
uln-tion oxpansion i3 thus dlosoly associated with economic 
growth, especially during the industrialization phase, 2, 
regardless of whethor it is primarily causo or effect? 
I 
The discussion has so far boon conducted largely at the 
national level and it has not specified the role of, migra- 
tion, both of which are biases that require balancing in the 
context of the present study. If population expansion 
through natural increase is used as an index of economic 
growth, than allowance must be made for a tima-lag, which 
may be of considerable duration. 
30 This is particularly 
relevant when population growth is more significant as a 
cause than as an effect. Depending on the lower age limit 
of entry into the labour force, a sharp upward shift in the 
rate of natural increase will not affect the supply of 
.......... . .................... ..... .... .............. .... ............... ........... .. I.. . ... . ......... . .... . ...... .... ................. . ....... ....... ......... . ......... . ....... 1. Doane and Cole, opcits, P. 135* 
2. Kuznots (op. cite, P*34) maintains that "... an increase in population is a distinctive characteristic and 
condition of modern economic growth". 
3* See Everett S. Leal Ot. al., Population Rcdistribution 
And Economic Growth -. United Statos. 1870-1950ý VOl*T 
hodological Considerations and Reference Tables, 
Philadelphia, 1957, p*20 
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labour for a number of years. Similarly, it will not have 
a very significant effect on the level of demand for a con- 
siderable period. Ivben natural increase results from econ- 
omic growth, there will also be a delay before the sequence 
runs its course, since changes in birth and death rates are 
unlikely to -occur irmaediately. 
The time-lag is much smaller, however, When population 
expansion is mainly a result of immigration, Theoretic- 
ally, at least, the population of an area may undergo a 
largo alteration in size virtually ovornight through migr- 
ation, and where precious minerals have been discovered 
this has sometimes been the case in practice. The relation*, 
ship between migration and economic change is thus more 
immediate than that between natural increase and the-latter, 
and the movcment of people from one place to another is a 
better guide to the timing of economic growth. - 
In the absence of war and similarly catastrophic events; 
the desire to attain a higher standard of living is probably 
the most important single incentive to migrate, 
2,, 
and areas 
experiencing rapid economic growth are generally most 
attractive to migrnnts. However, in so much as it makes 
possible a closer approximation to the optimum levol of 
population for a particular area, migration can initiate 
and sustain economic growth as well as be a response 
.... . ... . ... . ...... T........... . .... . ..... ........... . ... ........ . ..... ....... 
0 ci , 
2. United Nations, op. cit., p. 111, 
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. 1. to it, In this context, the benefits of migration may 
apply to both areas receiving and donating migrants, pro- 
vided that the latter are not stripped of their most val- 
uable workers or left with a disproportionately large 
economically inactive population. 
20 
Especially at the regional scale, where there are 
relatively few and small obstacles to population movements, 
migration has generally boon an important companion of 
economic growth. If growth involves industrialization, then 
an additional labour force is required which the region 
itself cannot supply initially. Until it can, immigrant 
labour must be used; Immigration, in turn, stimulates 
expansion, and perhaps productivity increases leading to 
further economic growth, in industries with high labour 
inputs and in those which stand to benefit from a larger 
home market. 
To some extent, migration, particularly within one 
country, is a response to factors other than oconomic 
growth, In nineteenth-century Britain a variety of social 
The concept of an toptimum populationt level is 
necessarily rather abstract, but it nevortheless seems 
useful in an economic contoxte Briefly, it is based 
on the viow that at any given momont there is an ideal 
population size which will enable an economic system 
to attain maximum productivity. The main objection to 
the concept is that technological change is endemic in 
modern societies, so that the optimum figure is obso- 
lete before it is even calculated, and is thorefore 
inapplicable, See Coale and Hoover, oR . cit. chap. 3; 0- ___ and Manuel Gottlieb, "The Theory of Optimum 
ýopulation 
for a Closed Economy", in Population Theory and Policy 
: Selected Readings, cd. Joseph J. Spengler and Otis 
Dudley Duncan, Gloncoe, Illinois, 1956, PP; 159-81t' 
2; In practice, it is often the case that emigration does 
skim off a-disproportionately valuable part of the 
DODUlation. & 
- 64 - 
considerations helped to foster the movement of people from 
countryside to town and from predominantly rural to urban- 
industrial regions; l- Particularly for the younger age- 
groups of the working population, life in the Victorian city 
had much to offer that has often boon ignored or under- 
valued by those who accent its seamier aspects, Facilities 
for entertainment and recreation, freedom from some of the 
restraints on bzhaviour imposed by a close knit rural 
society, and the sheer excitement engendered by large 
numbers of people living and working in close proximity to 
each other were some of the cityts extra-economic attrac- 
' 2. tions, 
Gencrallyt however, it is agreed that it was the diff- 
erences in economic opportunities between areas and places 
which did most to encourage migrationj3. and that social 
factors were of secondary importance. This would have been 
especially true of areas such as Teesside, which had several 
comparatively small and new towns rather than a single 
dominant city. - As social or cultural centros, alone, it is 
improbable that Stockton or Middlesbrough, for example, had 
1. On the subject of migration within nineteenth-century 
Britain, see : A. K. Cairncr-oss, "Internal Migration 
in Victorian Englandil. chap; 4 in Home and Foreign 
Lmmorlage, L, 953, pp. 05-63 H, LaWton, 11. vopuiation 
Changes in Engla. nd and Waies in the Later Nineteenth 
Century : An Analysis of Trends by Registration Distrý- 
ictsit, Transactions of the Institute of British QeoFr- 
aphors, No-44 (1968), PP-55-74, and "Hural Depopulatior 
in Nineteenth-Century England", in Liverpool Essays in 
GeoRraDhv :A Jubilee Collection, eF. 7-K'; -VI. Steel and R, 
Lawj; on Lo ff, - 1967 pp. 227 55; A. Redford, 1.6bour ý on 
Migration in En'gland'. 1800-50,2nd ed,, Manchester, 1964. 
2. See J. A Banksg "Population Change and the Victorian 
Citytf, ýictorian Studies, Vol. 11 (1968), pp. 277-89. 
3* Eg. United Nations, on. cit., p. 124; and Lawton, "Popul- 
ation Changes in England and Wales... 11, OP*cite, P-57* 
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facilities sufficient to attract migrants from further afield 
than local farms and villages. 
To establish that economic motives were uppormost in 
encouraging migration is not, howevor, the same as establ- 
ishing that economic growth was itself the attraction, 
Growth is a statistician's concept, and whether or not it 
occurs turns on tho change in per capita income or output 
between one date and another. Fligrants do not, and diO not, 
have the ability to judge such a change themselves. The 
critical factors for them are probably employment capmcity 
and income differentials, of both of which they are likely 
to have some knowledge. Within an area of littlo. or no 
growth, there may well be immigrants who have been attracted 
by the prospcct of higher earnings and, or, better qmploy- 
ment opportunities than were offered in their places of 
origin, Large-scale immigration, however, occurs only when 
the growth rate is sufficient to sustain a high and rising 
standard of living and to ansuro the continuing provision 
of extra employment capacity. Indirectly, therefore, ocono- 
mic growth does attract migrants, 
The population of the Teesside region, as defined in 
i. 
nn earlier chapter, was 120,915 in 1851 and 336,998 in 1881, 
In the period under review there was thus an approximately 
three-fold increase. For the region as a whole, it is not 
............... ..... - ... . .......... . .... ..!.. ..... . ......... -- ...... V................. ... .... . ..... ............ ...... . .... . ........... ...... . .......... . .... .......... . .... . 
1. The sources of the data and the means of calcu]. ating 
migration are discussed below in Chaptor 59 
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possible to determine what proportions of this were due to 
migration and natural increase. It is possible to calculate 
these componenets of total population growth for rugistration 
districts, but the region includes some whole districts and 
only p3rts of others. To avoid the difficulties associated 
with making estima-tes, net migration and natural increase 
were therefore determined only for the area comprising 
registration districts qým6st pntirely within the Toos#de. ' 
region, 
Most of the parishes in the region, and the great bulk 
of its population, belonged to the registration districts of 
Hartlepool, Stockton, Darlington, Stokesley, Guisborough, 
and Middlesbrough, all of which were contained by the 
regional boundary. 
l. ' The remaining parishes lay mainly in 
the districts of Ensington, Northallerton and Richmond, 
About 80 per cent of the Teesside population in 1851, and 92 
per cent in 1881, lived in the six central registration 
districts, and throughout the period the area within the 
region but without those districts contained approximately 
25,000 people. Thus, any conclusions relating to the Tees- 
side population cris a whole should not be weakened signific- 
antly by the fact that the following analysis omits a small 
part of the region in which there war virtually no change in 
population. 
Within the area covered by the six central registration 
districts, the population rose from 96,141 in 1851 to 
............ ........... . ............................................ I ........................ ........ . ....... I ...... ... . ........... ..................... . ......................... . ..... I .......... ............. ... . ................ Not all of theso districts existed in 1851p but this 
matter is dealt with in Chapter 5. ' 
The following parishes were included in those regist- 
ration districts but were not in the region : Ferryhill, 
Chilton, Woodham, and Westerdale. 
0001- l** 
STOCKTON 
DARLINGTON 
HARTLEPOOL 
I-N 
Boundary of region 
Boundaries of Registration Districts 
outer limit of six central Registration Districts 
Parts of central Registration Districts outside region 
Parts of other Registration Districts inside region 
MIDDLESBROUGH 
STOKESLEY 
4 
Miles 
GUISBOROUGH 
......... 
........... 1; i, 4ý' -*-*- 'A'S 
Figure 4.1 Registration Districts in the Area 
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309,589 in 1881, indicating that the rate of growth was 
higher than that for the region as a whole. Over this period, 
net immigration and natural increase contributed almost, 
equally to the total increment of 213,448 people (Tablu 4.1)0 
Net immigration alone amounted to slightly more than lCO, OOO 
which was larger than the initial size of the popul-r. tiort, 
and this figure excludes children born in the region to 
immigrannts6 
The population rose by slightly more than 50 per cent 
from 1851 to 1861, and by 59 per cent between 1861 and 1871. 
In the decade 1871-81 tho rate of increase fell drastically 
to 35 per cent. Both absolutely and relatively, expansion 
was at its hiehost between 1861 and 1871, and that was the 
decade in which irmaigrntion reached its peak; there were 
more net immigrants then than in the other two decades 
together, and the rate of not immigration was also higher* 
The last of the three decndes was the only one in which 
natural increase exceeded not immigration, and it did so by 
a large margin. 
It can be seen from Table 4.1 that there was an upward 
movement in the rate of natural increase between 1851 and 
1881, from 22 per cent in the first decade to 25 per cent 
in the third, but this shift was small, ' Almost certainly, 
it was due to the region acquiring an exceptionally youthful 
population structure as a result of largo-scale immigration, 
in which the young tend to be involved disproportion3tely, 
Material improvcmonts in the quality of life wora probably 
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I 
marginal influence. Throughout the pcriod, the rate of 
natural increase on Teesside was higher than in the country 
as a whole, 
Not immigration ran at a high level throughout the 
period too, and it is this factor that suggests mos'ý 
forcibly that economic growth took place, Migrants must 
have beon looking for a higher standard of living as well 
as work, and it is improbable thot they would have found 
either on Teesside prior to mid-century, when the region 
was essontially rural in character and farming was not in 
20 
a prosparous state, The temporal pattern of migration 
indicates, however, thot economic growth could not have 
been a continuous process, or that it varied in tempo; The 
substantial reduction in the rate of not immigration between 
1871 and 1881 impliesthat there was a check to development 
in that decade, a conclusion which will be supported later 
with evidence relating to the iron and steel industrics. 3. 
...................................... ............... I ....................... . ........................................................... ............... ..................... .......... ......... 
See Deane and Cole, op. cit., pp. 285-90. 
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Changes in the Industrial 
Distribution of the Eabo'ur Force, 
Rapid economic growth, particularly during industria- 
lization, has almost invariably been accompanied by marked 
shifts in the industrial structure of employment. 
1. Acc- 
ording, to the Clark-Fisher hypothesis this relationship or 
association is a very necessary one, 
2. On the one hand, 
it reflects the differential elasticities of demand for 
the goods produced by the various sectors of the economy 
demand elasticities are higher for secondary and tertiary 
than for primary goods, so that the pattern of demand alters 
in favour of the former with economic growth. 
3. On the 
other hand, the association reflects the varying capacity 
of industries to take advantage of technological innov- 
ations and scale economies : that is, employment shifts 
are partly the result of the more rapid growth of produc- 
tivity, and hence factor returns, in the secondary and 
tertiary sectors, 4. Changes in the industrial structure 
of the labour force are consequently both effect and symp- 
ton of economic growth. In an immediate and mechanistic 
t 
..... .................... .i.... ....... . ... .............. ... ..... . ... . ... ................. . ..... 
: 
.......... . ................ ..................... ... ........ ............. Kuzncts, op. cit., chap. 3; 
and Colin Clark, The Conditions of Economic Progresst 
London, 1960, chap, 9, 
2; See A. G. B. Fisher, "A Note on Tertiary Production, ', 
Economic Journal, Vol, 62 (1952), ppo820-34, and 
Tertiary ProducUon :A Postscript", Economic Journal, 
Vol. 64 (1954), pp*619-21; 
3. ClEirk. op-cit., pp; 493 
. 
z95 Kuzncýs, -a. cii., pp'8 -li3- 
4* Loc; cit, 
- 71 - 
sense they are also the cause, le though they do not const- 
itute an adequate explanation, of growth. 
2# 
Deane and Cole affirm that industrial revolution ent- 
ails three types of long-term trend a. ffecting the nature 
and distribution of employmentý* The first is a reduction 
in the proportion of the labour force cmployed in agricul- 
ture, and a corresponding rise in that engaged in mining 
and manufacturing. The second is an increase in the sp9c- 
ialization of lcbour, as new skills and knowledge are 
acquired, 
_which 
not only extends the rage of occupations 
practised but also leads to the expansion of employment in 
the service industries. Finally, the proportion of the 
total population which is fully and gainfully employed 
rises, due to the growth of economic opportunity and the 
need to make more efficient use of available resources. 
The existence of these trends may therefore be taken as 
legitimate evidence of economic growth. 
The occupation tables of thedocennial Pop ation 
Census provide the best source of data relating to the 
employment structure of nineteenth-century Britain, 4* and 
.... ... ......... ... ..... I ....... . ........................ ....... ............ ..... I ....... .................................. ........ . .......................... ......... . .... ............. ... ................. .............. ................. 1. Impediments to the shift of production factors from 
one sector, or industry, to anothor arc restraints 
on growth. See Kuzncts, op-cit., pp-157-58. 
20 Harry W. Richardson, Regional Economics : Location 
Theorv. Urban Structure and Reoional Chanee. 
. uoncLon, J-)t)')s P04-Le 
3. Deane and Cole, op. cit. s P-136. 
4'e The Census material on occupations is discussed in Appendix J. t, 
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they have been used in the following analysis* Their value 
is limited, and use of them made difficultl however, by 
the numerous and sweeping changes made in the methods of 
compilation and organisation between censuses. This moans 
that there are problems of comparability between one year 
and another, and not all of these can be overcome by adju- 
sting the published tables. Occupation tables were produced 
for registration districts in 1851,1861 and 1871 - but not 
for 1881 and these have boon examined for the arep com- 
prising the districts of Darlington, Stockton, Hartlepool, 
Stokesley, Guisborough and Middlesbrough. This is the area 
for which population change was studied. I 
Between 1851 and 1871 the total population of the six 
registration districts included in this analysis rose by 
140 per cent (from 96,141 to 230,253), and this rate of 
expansion was nmtched by an increase of 141 per cent (31,927 
to 76,957) in the occupied adult population - consisting of 
people of twenty years of age and more, the age-group incl- 
uded in the occupation tables of the census. Contrary to 
what might be expected, therefore, the heavy immigration of 
the two intervening decades had not had the effect of raising 
the employed proportion of the adult population by a signi- 
ficant amount, The unoccupied proportion of the population 
aged twenty years and more remained relatively constant at 
approximately 39 per cent in 1851 and 18611 and 37 per cent 
The registration riding was the basic unit used in 18810 
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in 1871. Thd small change entailed does not seem to give 
substance to the Deane-Cole prediction of a relatively 
larger economically active population. A rather different 
result might have been obtained had the working population 
under the age of twenty years been ennumerated, but this 
I 
is a =tter for speculation. The existing result is intor- 
esting in that it suggests that most adult migrants moved 
to Teesside as part o. 1 fa family unit rather than as indiv- 
iduals; otherwise, the ratio between the total population 
and the employed adult population would have altered more 
markedly. 
Far from suggesting greater employment opportunities 
for women, which Deane and Cole maintain is another normal 
accompaniment of industrialization, the data available for 
Teesside imply the reverse. Thus, the unoccupied propor- 
tion of the adult female population rose from 74 per cent 
in 1851 to 81 per cent in 1871; The inclusion of younger 
working women might well have altered this trend, but it is 
unlikely that it would have reversed it. The most probable 
explanation of this apparent anomaly is that as industria- 
lization on Teesside was based essentially on the expansion 
of 'henvy' manufacturing, fewer additional employment opp- 
ortuni: ties for women were created than would have been the 
case had lighter industries, such as textile manufacturing, 
been to the fore. Some support for this view is provided 
by the fnct that the proportion of unoccupied adult'males 
was declining, indicating that the opportunities were 
greater for men than women. 
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More in keeping with expectations, agriculture's share 
of the adult labour force fell from 25.6 per cent in 1851 
(Table 4.2) to 17.9 per cant in 1861 (Table 4J) ;a decrease 
of 7.7 per cent despite an absolute rise of 300 workers; In 
the following decade this decline became absolute as well as 
relative. The employment data for agriculture were combined 
with those for fishing in the 1871 Census, but the latter 
industry employed so few people - 191 in 1861 - that the 
joint figure for agriculture and fishing may be compared 
with that for agriculture alone in earlier years without the 
risk of significant distortion. Agriculture and fishing 
together employed 10.5 per cent of the adult labour force 
in 1871 (Table 4-4) , ind icating that agriculturels share 
had fallen by at least ý5 per cent since 1851, This may be 
contrasted with an decline of 6.6 per cent for British 
agriculture as a whole in that poriod. 
10 
Between 1851 and 1871 there wore also shifts in empl- 
oyment awny from many of tho other industrial groups that 
can be distinguished from the Consus tables. As a proportion 
of the total adult labour force, employment in the following 
categories declined : food and drink, ' textiles and drezs, 
transport, government, the professions, and domestic and 
other services. Unlike agriculture, however, none of these 
categories also experienced an absolute decrease; on the 
contrary, most of them at. least doubled their number of 
workers. Surprisingly, in view of Deane and Colots comments, 
these industrial groups, dcspito the occasional marginal 
element, all belonged essentially to the tertiary sector; 
- 75 - 
.0 
r-i N 
10 c3 
E-41 
9: 4-) ý, 0 tr-%\0 to -to -. t m r-1 CD to -t CY% vN CD e-i C- t- c> N (MO lýO 
(D 
00NQ u 
000, sý e', 46ý00Q0.0 -0 ,0 
41- 0,4 - 0,0 - 0,0 ,0 
Ul\ (D M r-1 C) t- C) -t mi r--1 0 %. 0 C) r-i C: ) 
C) C) CM r-i 
0 
9.4 CM r-4 r-, r-1 o C) ri 0 CH l 12-, 0 NA r14 
r-4 100 \O Lý- CY%. CO ei 
t- t- tý-\O _e cx% ON CO to r- cy% u. \ Lr\ v-%lco rn 
r- 
r3 t- tc% UN tr\ LN r--co r-i NN r-i r-1 -t N c\I --t 0 L- t- cm %, 0 vN N 
4j r-i r-1 r-1 UN Ci, 2 CY\ m Cf% r-i C- -It r-i 
ON L%- cm N C% C- r-i 
CY\ H ff 
()" 
r-i 0 N Co r-1 N mi M r-1 r-i 
m r-i 
ax 0 cm r- n mi 4 c, 4 -t-co f -to (ý N! -! c, ý 9, c! -! -i c!, '11 Ibc; c; c; c; ;. 4 10 $ý4 ri f-f _e 0 E) CH 0 c4 0a rT-1 
0 -t (D -t-co \o v-% u-\ -t u-\ (, q --teo 0n0 \O -t C\z 
C) 0NH (" 
ri r-i CY, % r-i V% CYN r-i c\I -zt 
%Z C, - 
. ce rm\ MN 
cu 
4J Q 
Z: r-1 Cm ý, 0 Lr\ 0 CD -t M (2% n "'CO \O UN Cl- H 
t0,00 C) M 
(U C) 
5 C) 0 C) ico -t --. Lt\ (D r- 
ý Z; A C-NH t0 cm c\? m 
o 
-, ý-4 JD gý CM r-i 0 -i C. ) (+ , ß 0 r A. 
ý 
0 rx 
4 
Co 
(1) -t %D (Y\ r-f N r*- CI, 1 n C\? el (Y% LAICO H LA M LA VNIJD CM 0 kc'% -t r-1 -t\O to to Cm r-1 %z r-i r-i Cm C\j cr% C) tr\ t-, 
W -t 0, ý W%\O ON , , r-i - c\I C\? % CYVÖD -t -: t r-1 C\ r r-i H r-i VN cm ON 0 - N LI- r-1 C\? ri HC 
02 C) 
ü 
43 -0 C) 0; Ici C. ) 4-3 (D (0 
z14 r. 4. ) G) C) :i 2 
012 c3 
00Q -ri ý0$. 4 r4 
4.3 Co ý Co 0m C) 3. 
:. 
ri 4j ; 24 t) ri 
il -r-i ri C) 0 CJ -r-i C) CD to 
0 C) ri C) 10 4.3 -r-1 
Co 
u) ri P., 4-) 0 Z: $ý4 f--1 ýq 
5L4 
0 G) 4-2 Q E-4 ri 4-) ri C) 
ri -ýg: r4 C) u 
9.1 
- 
0- 
Q )0 4 ýI % ul ri 000 
r-1 H r-f 
0., -f 
C) -r-1 c) ri 
n 
r-i 
C) $Z 
L0 -"d Z c) v3 ;:,. 0 ý4,4 ra $Z ci 
;3 
300 C) -1 H00Q4 - Q ' r13 r - 0 15 :Je 04 ul s. 
. ri 41 s24 r-i ri m ; 4. m t4 ý-4 XM to 4j g# 0 r-1 ,0 -r-1 
0 C) 
;jS. 4 0 im ;4 (D r4 C) 02 0 4j r-f -0 ri p4 ý4 r. t) (0 41 
C) -rl U) 14 -rA r-i -r-1 CO -r4 (3 92 'g $4 lö CO 00%! 
0 CO $ý4 
ýi ri gl C) t) (Z p $Z 4. > 
g3 U) -0 -0 C) cl gý4 
9 -r-1 0 
CH 0 C) 
iQ00 c4 -ri (0 ci 42 ei-4 0 ri 3 C) HX- j mi 
c3 
r b (0 Z -H 4- 
i 
d 9.4 ci G 54 0 _M 
$ýt 00m :J cu ;. 4 0m0 ý-, 0 -H : 
p4 : 24 M CJ 914 
E-1 U2 CZ rmi P4 Ma E-4 CJ 9M P-4 r- CD 
> 1--i HM >< HH>> 
h. -4 H >I HH >< 
>HX k-i N 
IM 
>X> 
>I 
Source : See Chapter 
- 76 - 
0 
(13 
E--11 
C3 r-i 
4j c-, 
r. 41 
C, ) 0 ;30 rr%lto M'CO LC'%C\l C) 
c) E- 0 C) 
i' Z g. ý 
,, eý 0 *ý. 0.040 0 r- o ý, 0 r-i 0 tA oN CDCc) -e r-, 0 ý, 0 c> C\2 r-j 00 cm 0 UN 
0 0 
0 0 
r-4 re, r-A Lr\ mi to CYN 
0 Co L- UN cm ri r-i C- 1 12 uz 
cu \o 1110 r- 0-, tD -t \o r-i C) \o m C- %, 0 0 C% t-- Lý- 2 1 C)*, 42 ýt r-1 r-i Cý- r-i N r-i (> rr% r-1 1,0 N r-i C-10 m ri ON -t C\2 0 m LA 
E- 
ri 0 c, o0 cy, n in 00 cm r- tr\ C) %D ON -t (D C) C) 111 G) u 
0.000000.0,0 qý 0.0 4000 -0 -4 0 
9-4 CM 
0 r+4 0 
a C) 
ri 
4 
C. ) %0 G) LA t*, -1-0 (: N -f N Co r-i ýo M r-i r-i m -t t- <D r--1 tr\ rn r-i H* -t W\ . -tNr-4 0 
1:: r-i \o LN C- -t mn ol%to LA r-O VN r-i C, 2 %0 v\ cy% -e N -tC) 0 a r3 (D uZo c) 
, IN 00000-0.0 0 *, Q00 0- 0-0* IP 000 
cy% o cc) r--i C: ) to (D r-f 0 u-% -t r-i Oto (D -t r-i (D C) NN \o 
4 
C) 
$ý4 10 $., r-i r-i ri (D 1) CH cu 0 CI-0 04 lýL4 
H CM r-1 (D to '. r-% r-i ý, 0 ý, 0 (D -t ON r--1 to -t 0% N %0 C\2 «OD -t --t ýý N C% L-to LiN 0% C) cr%NVN 
r- r-f rý 140 u-f r-i r-i c- Cf% r-4 Co \o r-i r-4 r- UN n rl to CY% M C"% 
cm 0, % 
0 
0 
to -k> 0 41 
> 
> $mf 
42 -ri Z Ai 0QH 
r. Iri -ri 0 -ri u (D 
a) CIs ý4 Q C) 4-2 0 
Co Q 41 0 
$ý4 Q000 ci ri ci 0 to G) . ci (0 93 JD IL, C) xl. r. 
ri CO 0 92.4 Id 0 41 0 
14r-i Erl r. 4 O. ri 41 r C i $. 4 D9 ri Gl C) Cj 
:i cl . 
r4 4-) 4 X. 4 ý0 vý _A 1 0VC., 
1 ilA ' cý ) 21 b r-4 
cu 
2 C) n i-X - 9. a 4- 4 e 
$ý4 41 -11 : 2: c) ri $3 0 ;. 4 4 c3 aP 
. r-1 0 -ri 0 (0 Z! Ei 0 r) -r-i 000 4-2 000 94 4.; ) ý0 gz P4 r-i m Co ýi to 4 _M M LO 4j $. 4 0 r-i 0 -r-1 C) C) 
> 9.4 Q SZ M000 Co r, CD 
41 r. 4 ý q> ft-ri : g: JD.. rt c) m 4.2 
ri ri r-1 ri m -H Co 0 Icl 0 c) 0 $Z o u2 ýt 
-ri CZ C) V cö 01 4j 93 CO IZJ 'ö G) r-i - $Z E -ri Q , i ' 24 0 Ei r ' (0 93 C) X -r-1 C) 00 P4 r 02 C 3 4- -4 . 
H-0 -ý4 
ý4 00a ýi cu ý-4 0 ci 0 94 0 41 
ýý 
lý4 c: C) ý, 
;' P m LD CD Z im P Im CD r PQ C-) ýz 94 E-4 CO p m4 ýz -4 E-4 -4 -< 
r4 ; p' 
>X>H 
>HXHH 
> >< 
1. Source : see Chapter 
- 77 - 
,a 
H 
0 
C) 
bo 
(1 
g. ' 4J LA nn CD to (V w\ cf\ C) 
000 
C) . 
oýO 0 16,0 
0 _eto r- (D C) CM ICO r-i 
0 
0 
; _, C) C) ý_A 
c14 0 Pot4 1 
r-i 
r-f _e C) r-i -t%ýo r-i Cf\ r-i r-i r- r3 r-i t- M Vý 
r-i CM 0 0*, Co \D t- e 
Q 
%o %D N (2% 0', r-i o-, 
0 rm, 0u «ui cy*% L- 0 C) C: ) td'\to r-i N C) CD 
Q 
0 rz4 
C) \oot(, \n-tc)tor-to Or-I N 
r-i cm N 0 ri n MH c) N0 v, \ 01% -ý C> o N c\I N ri t- 
0 C) --t UNIM C) C) -t (D CD FL4 
to krIN cr, % MN 
C) to ý-0, co r- 0 %Z c> Lt, % Ld, % m (Z 
r-1 r-1 tD CY-% cr% tr\ H C\2 r-i C\j C) (> C\2 2 C-N MLA r-i ri r-1 \O \o e : Ctl\ e 
9: 
c) c) Id ri 93 
tü Q) > cö 
Isl CD Co sz to r-i Q Hjq9.4 14 ý0 Ici rx4 vi m00 (0 
c) C) e 41 $Z 
ý4 00-00 2_ 
czý 40 vi 94. -ri 
r-i 
M 
0 41 ri H (-) . ri 4-2 n 9-f cu 
,5 4-2 0, :i ý4 rA 'rl U ý., 
;j 
I 
00 (11 0 U) -ri 0 r-i 4-2 CD P CO 4 29 c Gl d 
91 
p ca r-i f90 . .1 i 0 ri 0 $Z C) u2 c) ýq 9: $ý 
H 
2 
A. A C) E H000 ri V 
c) 41 0 11 1 rt ci Z. 4 
G) 0 C) 2 0 C) cu ý, 0 4- 
lt Source : see Chapter 
-78 - 
However, 4. -he shifts in employment were small on the whole, 
and they were not comparable in size with that from agri- 
culture. 
More fundamentally, industrialization was then at an 
early stage on Teesside and expansion in the tertiary sector 
tends to be strongest rather later, if only because manuf- 
acturing leads the way-in the initial phase. Nevertheless, 
the services are bound to be affected to some extent by even 
the early stages of industrialization. The evidence for 
Teesside suggests that in the period 1851-71 there was some 
increase in productivity in the tertiary sector, with empl- 
oyment in it rising rather slower than the total labour 
force and the total population. This was especially true of 
the transport group, whose share of the adult labour force 
fell from 11.7 to 7.0 per cent, perhaps largely because of 
the expansion of the railway section, which had great scope 
for scale economies. 
The industrial groups which benefited from the shifts 
in employment structure were mining, manufacturing and 
construction, Because of the gross nature of the classi- 
fication system used to organise the data for registration 
districts in 1871, it is not possible to discuss industries 
in this sector individually. However, the three groups 
named above together raised their share of the adult labour 
force from 22*8 per cent in 1851 to 47; 1 per cent in 1871; 
The occupations tables for 1851 and 1861-are comparable, and 
from them it can bo seen that 'metals and engineering' and 
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tmincs and quarriest were the two groups 
most. In the decade 1851-61, alone, the 
its proportion of the adult labour force 
per cent, and the latter from 3.6 to 6; 7 
ipally, this was due to the expansion of 
turing and iron-ore mining industries's 
that advanced the 
former increased 
from 7.4 to 15; 3 
per cent. Princ- 
the iron manufac- 
Although changes in male employment closely paralleled 
those in the labour force as a whole, this was less true of 
the shifts in female employment. The sharp decline in the 
proportion of the adult labour force employed in agriculture 
affected, or involved, both males and females, but it was 
greater in the case of the former. As-would be expected, 
the proportion of adult women in the ! metals and enginceringt 
group did not alter much between 1851 and 1861, nor did that 
in genoral manufacturing between 1851 and 1871, The main- 
recipient of the shift of females from farming was the 
ttextiles and dressf category*' In addition,, there was a 
small movement towards fdomestic and other service', which 
employed nearly half of all adult working women in both-1851 
and 1871. 
Ir, is worthy of note that on Teesside the major changes 
in the industrial distribution of the labour force, changes 
which justify the use of the term industrialization to des- 
cribe them, took place half a century later than in Britain 
as a whole, Thus 
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. so It was in tho first thirty years of the Lneteenth 
century that the main shift of 
labour took place towards the mining, manuf- 
acturing and ýuilding groups of industries 
in Britain .o 
In this sense, then, the Industrial Revolution was late 
in reaching Teesside, but its arrival was followed by changes 
more drastic than usual. Even by 1871, agriculture accounted 
for a lower proportion, and manufacturing a hiýher. proportion, 
of the labour force than in the country as-a, 
'whole' 
Summary. - 
Although the analysis of population and employment 
change does not lead to a closer quantitative appreciation 
of economic growth on Teesside in the period under review, it 
is submitted that it does allow the case for economic growth 
in the region to be made with greater confidence and justi- 
fication. During the relatively short period from 1851 to 
1881, there was. a massive increase in the region's popula- 
tion, to which natural increase and net immigration directly 
contributed almost equally; Indirectly, however, net-, immi- 
gration was clearly of greater importance, since a high, 
proportion of the children born within the region in that 
period must have been born to first-generation immigrants; 
Further, the slowing of total population increase in the 
decade 1871-81 coincided with a substantial reduction in the 
rate of not immigration* 
.............................. .............................. . ............................ .................. .................. ...... I ........... . Deane and Cole, op; cit;, pp. 151-42, 
20 Agriculture, Forestry and Fishing accounted for 15'1 
per cent of the Britil5h labour force in 1871, and 
Manufacturing and Mining for 43.1 per cent, See 
ibide', P. 142. 
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Immediately, the large inflow of migrants reflected the 
regionts much expanded employment capacity. However, it 
must also have been a response to economic growth and a 
rising standard of living; the greater availability, of jobs, 
alone, would not have been sufficient incentive, especially 
for long-distance migrantst In 1861, for example, almost 
20 per cent of the population living in the six central 
registration districts had been born outside both Durham and 
North Yorkshire. About one-quarter of these long-distance 
migrantswere actually from overseas, the bulk of them from 
Ireland but many from foreign countries. It is mos-ý improh- 
able that thesel at least, would have been attracted to 
Teesside if the standard of living there had not risen from 
its mid-century level, when the region was in a poor state 
of economic health, with farming in depression and the coal- 
shippirL3. ports along the river losing the trade which was 
their support. 
The great. majority of the additional adult labQur force 
which had developed by 1871 - nearly 30sOOO, Out of a total 
of 45,000 extra workers - found employment in the mining, 
construction. and engineering industries. Most of these were 
in fact concerned with the production and utilisation of 
iron; The service industries had also gained large numbers 
of recruits, but not enough to prevent their share o. I the 
adult labour force from contracting slightlye Agriculture, 
on the other hand, had actually lost about 200 adult workers, 
and its portion of the labour force had shrunk drastically's 
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Between 1851 and 1871, therefore, there was a large, though 
essentially relative, shift in employment from agriculture 
to mining and manufacturing. 
The significance of this shift of resources - the 
movement of labour was accompanied by one of capital - is 
that. it provides corroborative evidence of economic growth 
to match that afforded by the analysis of population change, 
As argued earlier, it is definitive of growth through ind- 
ustrialization. Agriculture is not necessarily less prod- 
uctive, or less capable of effecting productivity increases, 
than manufacturing at all times and in all places, but at a 
certain stage of an economyls development it is, * During 
industrialization, there is no doubt that growth is achieved 
through the shift of resources from the one sector to the 
other. 
These changes in the Teesside economy may usefully be 
placed in a wider context; By the middle of the nineteenth 
century, arid indeed even earlier, the national income of 
Great Britain was dominated by the manufacturing-mining- 
construction group of inftstries, Although the real total 
output of this group grew rapidly between 1851 and 1881, it 
did so at a slower pace than that of trade and transport, 
However, its real output per capita was rising faster than 
that of any other group, This factor, plus its large share 
of productive resources, made the group the power-house of 
national economic growth, Teesside was thus in step with 
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the country as a whole, even though it was a late arrival 
' However, it may be added ýhat the on the industrial scene, 
region's growth was stimulated not by innovations in exis- 
ting industries but by a relative shift of resource s into 
new industries, which at the national level were achieving 
impressive incroases in productivity* 
CHAPTER FIVE 
THE SPATIAL PATTERN OF 
ECONOMIC GRO-11TH ON TEESSIDE 
The spatial equilibrium and disequilibrium models dis- 
cussed in Chapter 3 provide alternative theoretical guides 
to the course of economic growth within a single region, 
,, run, 
differential The former predicts that in the long 
growth rates between the parts of a region will not prevent 
the establishment of income equality between them, Trade 
and factor mobility will bring about equalization and equi- 
librium, In contrast, the disequilibrium model-. aforecaSt3 
a concentration of growth in favoured area3, permanent and 
increasing income inequality, and the development of a 
centre-periphery structure within the economy which cannot 
be broken by the free play of market forces, 
In relation to the early stages of development, however, 
the two types of model are not antithetical; both envisage 
a situation in which the income levels of different areas 
are diverging. It is in the long run that they are opposed 
to one another, but the flong run? is a rather nebulous 
concept that cannot be defined in terms of a number of years; 
The present study is-concerned with the relatively short 
thirty-year period from 1851 to 1881, and the empirical 
studies which have been made suggest that this is too short 
a period for income convergence to become apparent. It is 
to be expected, therefore, that the Teesside economy would 
reveal marked signs of disequilibrium. ' 
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There are obviously sharp limitations to what can be 
achieved in the study of economic growth as a spatial pro- 
cess when per-capita income data are not obtainable; In- 
direct evidence of economic performance must be used, and 
the problems associated with that approach have been disc- 
ussed in the preceding chapter, Nevertheless, it was bol- 
ieved that such a study would prove useful in the present 
context, and the same methods were adopted to examine 
growth in parts of the Teesside region as were used to 
consider it in the region as a whole. 
Population Change; '* 
The overall pattern of population change in the Tees- 
side region between 1851 and 1881 is represented in Figure 
5.1, which has the civil parish as the basic areal unit; 
Visually, the pattern is very complex, even with groups of 
parishes distinguished for the purpose of simplification; 
Most parts of the region contained some parishes in which 
the population had risen by less than 50 per cent, others 
where it had increased by rather more, and others still 
which had experienced depopulation; 
Approximately one-third of the total number of parishes 
included in the study (67 out of 198) lost population bet- 
ween 1851 and 1881, The rate of loss varied from near zero 
to slightly more than 40 per cent (Figure 5.1). It can be 
.............. fýo .m....... 
Gre. nt Britain, Registrar Gen6ral, Census of England 
and Wales. Population Tables, for 1651,18biq 1871p 
InZ 
Figure 5.1 Population Change by Parish, 1851-81 
Figure 5.2 Population Change by Parish, 1851-61 
Figure 5.3 population Change by Parish, 1861-71 
r more Increase of '5001.0 
Increase of less than 50*1. 
No change 
Decrease 
..... ....... 
........... 
............ 
........................ 
t2nlý 
............. fr 
.......... 
............. 
48 
Miles 
Figure 5.4 Population Change by Parish, 1871- 81 
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seen from Table 5.1 that most of the parishes in this group 
experienced a decrease of under 20 per cent, but that a 
small number was affected more severely. The mean rate of 
loss was actuallY 14.24 per centS 
Table 3.1 
Rates of Population Decrease. 1851-1881 
Rate Number of Parishes 
0.01 to 10.00 29 
10.01 20.00 24 
20.01 30-00 7 
30-01 40-00 6 
40-01 50-00 1 
The parishes which did lose population were widely 
distributed throughout the region, with some tendency to- 
wards concentration in the area west of Darlington and the 
area between that town and Stockton. From evidence to be 
presented later, in connection with population expansion, 
it would seem that the main comon characteristic of the 
members of this group was that they wore essentially agri- 
cultural parishes. With the exception of standard rural 
activities, such as the provision of low-order retail goods 
and services, farming was virtually the only source of omp- 
loyment within them. This characteristic was a more impor- 
tant correlate of depopulation than the location of a parish 
within the region; for some of the parishes which lost pop- 
ulation were near the regional boundary, while others were 
close to the main urban centres. 
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Ono of the two main exceptions to the generalization- 
that parishes in this group were essentially agricultural 
in economic character was Coxhoe, a mining parish on the 
Durham coalfieldoý Moreover, it was Coxhoe tlýat experienced 
the highest rate of depopulation in the region, losing more 
than 40 per cent of its initial population between 1851 and 
1881. The reason for this is almost certainly to be found 
in the closure of local collieries : Clarence Hetton in 1840, 
Crow Trees about 1870, and Coxhoe itself during the 1870ts. 
10 
The other principal anomaly was the parish of Stokesley, 
which included a large ma-rket town with that name. Depop- 
ulation was in this case small, and it may be attributed to 
the fact thnt the town of Stokesley, though substantial, 
depended for its livelihood on serving the local farming 
populace, which was static or declining in size in neigh- 
bouring parishes: 
In sharp contrast, a number of parishes experienced 
highly spectacular rates of population growth. Foremost 
amongst these was Linthorpe, with a quite exceptional incr- 
ease of 7,051 per cent, which tbok the population from 262 in 
1851 to 18,736 in 1881. However, several other parishes 
also had very high rates of increase. Because of their 
effect, the average increase in parishes which underwent 
growth was 157 per cent, a rate surpassed in only 28 of the 
...... ..... . ..................... ...................................... ..... . .............. . ............ ............... . ....................... ... .............. . ....... Information from: 
Mines Department Catalogue of Plans of Abandoned Mines, 
London, 1928, Voi. , 17 and Robert Hunt, Mineral Statistics, 
"Memoirs of the G; oiogical Survey of Great Britain and- 
the Museum of Practical Geology : Mining Records", 
London; This was an annual publication* 
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130 involved. Quite arbitrarily; a rise of 50 per cent has 
been adopted as the divide between high and moderate growth 
and on that basis an approximately equal number of parishes 
can be assigned to each of those two categories. 
The 'high-growth' parishes are listed in Table 592* 
Again, it is illuminating to classify them on the crude 
basis of their essential economic character. Agriculture 
was practised to some extent in virtually all of the pari- 
shos, and most also had servico outlets at one level or 
another; Almost two-thirds of the 59 parishes, however, 
may be termed tmining parishest in the sense that they had 
coal or ironstone workings within their boundaries. In the 
general absence of large manufacturing plants from all but 
the parishes wil7h, or adjacent to, substantial towns, the 
relatively high capital and labour requirements of mining 
would obviously transform the economy of so small an area 
as a parish. The expansion of mineral working may therefore 
be looked to as possibly the main cause of high populzation 
growth in the 'mining parishes'. 
Of the mining parishes which had experienced high rates 
Of population increase, 11 were concerned with coal mining', 
Most of these were situated or or towards the northern 
periphery of the region, and, with the exception of Redworth 
and Cockfield, belonged to the south-eastern district of the 
Northumberland and Durham coalfield. This was-an area where 
colliery development had begun only in the second quarter 
of the nineteenth century, and where it was, -till nt a comp- 
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aratively early stage in 1850*1# 
Table 5 .2 
Parishes in Which Population Grovith 
Exceeded 50 por cent botween 1851 
and 1881. 
Those with Coal Those with Others 
Mines, Ironstone-Mines-* 
Wingate. Normanby. * Stranton; 
Castle EdenO Eston. Stockton; 
Kelloes Marske' Linthorpe; 
Hutton Henry: Guisboýouo, Middlesbr, -ughe 
Trimdon. Upleatham. Darlington. 
Thrislington; Hutton Lowcross. Thornaby; 
MainsforthO Skelton. Throston, 
Cockfield. Brotton, Seaton Carew. 
Redworth. Stanghow. Cowpen: 
Cornforth. Kilton. Billingham. 
Monk Hosleden. Liverton. East Hartburn. 
Loftus. Norton. 
Kildale. Whessoe* 
Commondale. Haughtoý-le- 
Ormeshy, Skernee 
Great Ayton. Cockerton; 
Wilton; Middleton St; 
Kirkleatham; George* 
Morton, Low Dinsdales 
Upsall; Morton Palms. 
Pinchingthorpe; Whitton. 
Skinningrove, Redcar. 
Eppleby. 
Newton Morrell; 
Skutterskelfe; 
Elstob. 
The initial stimulus to this development emanated from 
the timely fusing of several favourable factors during the 
18301s, Demand for household coal, though checked in the 
............................... . ........ . ............. . ............. ............ ...................................... . .................. ........... . ....................... . ....... . ................ Although Arthur E. Smailes describes it as the most 
developed part of the concealed coalfield in 1850, 
See his "The Development of the Northumberland and 
Durham CoalfieldIt Scottish Geog- I Vol. 51 (1935), P. k*6-. - 
raphical Magazine 
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18401s, 16 rose steadily and substantially during the first 
half of the century, 2, very largely as a direct result of 
the sustained growth'of the London market' 
3. Prices and 
profits wore consequently especially high during the late- 
18201s and mid-1830ts, encouraging further investment in 
the coal industry. On the supply side, this period was 
one in which the Tyneside collieries, traditional suppliers 
of household coal and source of the highlY esteemed tVIalls- 
ondt variety, 
5' 
wern reducing their outplit; as the HiPýL Main 
.... ....... DY'.... ....... ... .... .... ................... ing city 
seems to have outstripped the rising demand for coal, 
resulting in a recession which began in 1843 and lasted 
for a decade. In 1850, coal shipped from Sunderland 
commanded its lowest price since 1790. See A. G. Kenwood, 
"Capital Investment in North Eastern England, 1800-1913", 
unpublished Ph. D. Thesis, University of London, 1962, 
pp. 82 and 89. 
T. Y. Hall, a contemporary writ*cr, mentioned that coal 
prices in 1843 were double their 1853 level. See his 
"The Extent and Probable Duration of the Northern Coal- 
Field... ", Transactions of the North of England Instit- 
ute of Mining Engineers, Vol; 2 (1853-54), pp. 148-490 
2. Arthur E. Smailes, North England, London, 1961, p; 166. 
3. Coal from the North East dominated the London market 
until quite late in the nineteenth century, and this 
trade absorbed 55 par cent of the Tyne's coastwise coal 
shipments in 1831. See N. R. Elliott, -'A Geographical 
Analysis of the Tyne Coal Trade, ' Tijdschrift voor 
Economische en Sociale Geografie, V01,59 (1969), pp. 84-85. 
4. Kenwood, opecit., chap. 4. 
5. Initially referring-to the produce of the Wallsend Col- 
liery, "Plallsendt-became a trade name used to describe 
the best quality houscholdcoal from the North East - hence 'Tees Wallsendt from south west Durham. 3ee 
Smaill e The Development of the Northumberland and 
Durham, 
560a"lfield", 
op. cit,, p. 206; and Richard Pleade, 
The Coal and Iron Industries of the United Kingdom... 
London, 1882, PP-7-8. 
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seam neared exhaustion, In what was a temporary phase, 
the old mining district around Penshaw and Fatfield, on the 
2. 
Wear, received a new lease of life from the Tyne's default, 
but this was a short-term solution. Now producers were 
required, and they duly emerged around and on the East Durham 
plateau, where the successful sinking of a pit at Hetton 
in 1822-had proved the existence of large reserves of good 
quality household coal in an area previously thought to be 
barren, 3* 
During the 1830's mining was extended to the south- 
eastern part of the coalfield, following the construction 
of railway lines from the Teesside ports and the restora- 
tion of Hartlepool as a shipping pointý* Despite the devel- 
opment of transport facilities, the growth of demandi and 
the need for new producers, the extension of mining to this 
district was not an unqualified success. Some collieries 
were very short-lived, and the area appears to have been a 
marginal production zone under the prevailing economic 
conditions, 
5* 
.......... ........... ..... ...................... ................... ......... I .............. ....... ................ ..... ....... I ........................ ....................................... .... ..... ........ ... .... ............. le Between 1829 and 1836, the centre of mining shifted 
from the Tyne to the Wear and South West Durham dist- 
ricts, due to the exhaustion of the best Tyneside seams; 
See Kenwood, op. cit., p. 84; 
2. Smailes "The Devolopmont of the Northumberland and 
Durham 'Coalfield, " op. cits, p. 206. 
30 Kenwood, op. cit., p*83; 
4. ' The Clarence and the Hartlepool railways were extended 
steadily during the 1830's, and a now dock was opened 
at Hartlepool in 1835. 
See Kenwood. opcit., p. 86; and Robert Wood, West Hart. 
lepool, Wesi -H-ar-t-I-opool, 1967, pp; 10-20. ' 
These conditions changed, of course, with technical 
progress and the exhaustion of the*more easily access. 
ible and better quality coal seams; In the twentieth 
century very large collieries were developed at Horden 
and Easington. 
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Considerable expense was entailed in overcoming the 
technical problems of. sinking pit shafts through the magn- 
1" 
esium limestone which overlay the coal measures, * and work- 
ing costs tended to be higher than in many parts of the 
coalfield for this reason and because the seams were comp- 
aratively thin. With regard to the latter point, the Hett 
Dyke runs in a south-westerly direction inland from Easing- 
ton, and to the south of it, the Hutton Scam - accepted 
further north as an excellent substitute for Tynesidettý, High 
Main - was scarcely worth working. 
2. 
The best local coal 
came from the Five-Quarter Seam, which was both thinner and 
of a poorer quality than the Hutton to the north of the 
Hett Dyke. 
The fall in coal prices during the 1840's consequently 
jeopardized the-survival of collieries on the-south-eastern 
- 
4* 
edge of the coalfield, where profit margins were slim* 
Wingate Grange, Trimdon Grange and Trimdon collicries were 
amongst those which changed ownership due to their lack of 
5& 
profitability, even though their produce was of an adequate 
....................................... ................... ............... ......................................... .... ................................. ....... ...... . ........ ...... ......... . .......... . .................... ............. In addition to the great depths to which it was nece- 
ssary to sink shafts the problems of drainage and 
negotiating layers ok sand added to the difficulty and 
expense. Murton, which was unusually expensive, cost 
Z200,000 to win (Kenwood op. cit., p. 91) . The large outlays required meant tha! t_c_o11_iery development on the 
East Durham Platcau was delayed even after good reserves 
of coal were known to exist - see Hall, op. cit., 
PP-152-53. 
2. Hall, pp. cit., P-146. 
3. ' Ibids PP@146-55@ 
4. Ibids P. 153 and pp. 166-67, 
5e Loc. cit, 
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quality,, PI-Iny, of the other collieries in the Teesside reg- 
ion were in a similar position. A contemporary judged 
Castle Eden and South Wingate to be the most marginal of 
go - . 2' alli, and the latter was duly abandoned in 1858. ' 
After 1850, the North East coal industry as a whole, - 
and with it that part in south-east Durham, began to recover 
from its difficultiesý; Prices rose, restoring confidence 
in the industry, and the period from 1854 to 1867 was one 
in which investment in now colliory development regained 
a high level after the standstill of the 1840'se During 
the 1870's, investment rose evenýhigher, The districts 
supplying coking coal, particularly south-west Durham; were 
the main beneficiaries, as much of the rising demand eman- 
ated from the burgeoning iron, industry, ', 
6e 
In east Durham, 
however, development was stimulated by the growing domand 
for coal suitable for gas manufacture, which more than com- 
pensated for a declining share in the London market for 
............. .................. ........ ............... ............... . .............. .... ...................... . ... ......... ............................. . .......... ..... . 
..... 
Ibidep p. 167. 
2. Unless otheniise indicated I the opening and closuare dates of collieries have been obtained from Hunt, pp. 
cit.; and Mines Department, 02, cit, 
39' Kenwood. op. cit., chap. 10, 
4; Ibid., pp. 217-18; 
5. Loc. cit, 
60 See : Kanwood, op. cit. chap, 10; Smailes. North England,, 
OP*cit-9 PP "172'-741 aýd "The Dev of the North- 
umberland and Durham Coalfield", p. 207; 
S'H' Boaver, ý? Coke Manufacture in Groat Britain :A 
Sýýay in Industrial Geography", Transactions and Papers 
of the Institute of British Geographers, No. 17 (19-5-1-1-1 
pp-136-38. - 
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. 1. household coal. 
Within this general framework, there was much scope for 
variety. In south-east Durham, for example, coal production 
rose substantially in some areas but not in others. While 
some collieries were new and had yet to attain maximum out- 
put, others were already working at full capacity and impr- 
oved market conditions could not assist them further. The 
mining pariwhes listed in Table 5.2 all shared a high A-ate 
of population growth between 1851 and 1881, but the popula- 
tion rose in some parishes during a decade in which it fell 
in others. These variations are displayed in Figures 5.2, 
5.3 and 5.4. Generally, as might be expected, population 
change was synchronized closely with the sequence of coll- 
iery development, so that an increase followed the opening 
of a new pit and a decrease the closure of an established 
one., An attempt has been made to correlate these changes 
in Table 5.30 
Kelloel Cornforth and Wingate parishes fared especially 
well, in torms of population increaso,, over the poriod ns a 
whole (Figure 5ol). In the case of Kolloe, ' the decade of 
greatest growth was 1851-61, in the midst of which the new 
East Hotton colliery was opened within the parish, Simil- 
.............. ................... ................. ....... ............ . ....... ............................ .................. ...... ..... ............................................ .... ....... ................................. .................. . ... .......... ...... .. After 1850, competition from more favourably located 
producers in the Midlands, who by then had r,,.. 161way 
access to London, began to undermine the North Eastfs 
traditional monopoly pf the London'market, which 
rested on the coastwise shipping trade* 
See Smailes, "The Developmont of the Northumberland and 
Durham Conlfield", ' op. cit., pp. 207-208; and Elliott, 
op. cit., pp. 81-87, 
- 95 - 
arly, Hutton Henry (1871-81), Thrislington (1861-71), Red- 
worth (1871-81), Mainsforth (1871-81), and Wingate (1871-81) 
all experienced their highest rates of increase during the 
decades in which new collieries wore opened within their 
respective boundaries (Table 5.3). Conversely, Kelloo 
(1861-71), Hutton Henry (1851 61) and Thrislington (1851-61) 
all lost population during the decades itien local pits were 
abandoned or closod temp6rarily, 
It is most unlikely that the contemporary association 
of population change and colliery development was coincid- 
ental; for the population adjustmcnts wore usually so large 
as to dwarf the changes which could be expected to have fol- 
lowed other alterations in the rural economic fabric, In 
1854, the average colliery, in the Hartlepool District ompl- 
oyed 772 people. 
" Further west, in the Tees Inspection 
2. District, the equivalent figure was 1,225 . If allowance 
is made for the non-working members of a pitmants family, 
and for employment in the accompanying service industries,. 
then it is clear that the opening or closing of a collicry 
must have precipitated the movement of a body of people very 
often larger than'the residual population of the parish 
concerned. 
Localization of the effects of colliery development and 
closure was mde more pronounced by the normal tendoncynof 
Figures calculated from data given in Hunt, op. cit. 
2* Loc. cit,; 
96 
Table 
-5.3 
ntion Growth and Colliery DeveloDment in 
Parish Decade of Decade of Collieries Within the Parish 
Greatest Loss 
Growth 
Wingate 1871-181 1851-161 Wingate Grange Colliery open 
until 1876. 
Wheatley Hill and Deaf Hill 
Collieries both opened dur- 
ing the 1870's. 
Castle 1861-171 Castle Eden Colliery open 
Eden throughout, ' 
Castle Eden New Winning open 
for a short period in the 
early 1850's. 
Kelloe 1851-t6i 1861-t7l Kelloe, or Old Kelloe, Coll- 
iery open until 1869. East 
Hetton Colliery opened in 
1857. 
Hutton 1871-t8i 1851-161 South Wingate, or Rodridge, 
Henry Colliery open until 1858. 
Hutton Henry Colliery opened 
in'the 18701s, 
Trimdon 1851-161 1871-181 Trimdon and Trimdon Grange 
Collieries open throughout, 
Thrislin- 1861-'71 1851"t6l Thrislington Colliery clo- 
gton, 1871-181 sed in early 1850's but 
re-opened, with the sinking 
of a new pitin 1868, 
Mainsf- 1871-t8i 1851-t61 Mainsforth Colliery opened 
orth, in 1875, 1861: t7l 
Rodworth 1871-181 - Middridgo Colliery opened in 1871 but closed later in that 
decade. 
Cornforth 1861-171 1871-181 A small land-sale colliery 
closed in 1857 (North Corn- 
forth). Tursdale Colliery, 
on boundary of Cornforth and 
Cassop parishes, opened in 
1858, Even closer to the 
main village, but not in 
Cornforth parish, Thrislin - 5 
. ton Collicry opened in 186 
....... ........ ................ ................... ... ........... ........................... . ........................... . .......... . .............................. . .............. . ... . ....... . ................... . ..... . ...... . .. Sources : Hunt, op. cit; Mines Department, Catalopue of Plans 
of 
- 
Abandoned Mines London 1928 Vol. 1; Henry Louis and U-. 
H., Vellacott "MiningIf PP: 319-56 in Victoria History of the 
County of Durphgm. ed. lklliam Page, Vol 2, London, -907; V, T=J. iam. Green-, ---ýIThe Chronicles and Recoýds pfr the Northern 
Coal Trade in the Counties of Durham and Northumberland"l 
Transactions of the North of England-Institute of Mining 
ngineors, Vol, 5 (1865-66)3 pp. 
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miners to live close to their place of work, and hence within 
the same, or an adjacent, parish as that where they worked, ' 
Many collieries were located on the edge of existing settle7 
ments, which would be enlarged to accommodate the influx of 
miners and their families, Some, however, were placed in 
more remote areas, and around them now villages of a dist- 
inctive type were subsequently built; Table 5.4 lists 
some of the new mining settlements built in south-east Durham 
prior to 1881. 
In an age when most people walked to work, no doubt 
pitmen preferred to live only a short distance away from 
their place of employment. -Howcvcr, an additional reason 
for the close proximity of pit and village lay*in the role 
of colliery owners in the housing field. Most companies 
provided their employees with -rented accommodation as well 
as work, sometimos. uridertaking the construction of houses 
themselves, but more often renting or purchasing thlem-from 
" 2e small, speculative builders, 
For colliery companies, the direct financial advantages 
resulting from investments in housing cannot have been verY 
substantial. The riverage two- or three-roomed pitman's 
... ... ... .... . .......... ... . ..... ..... ........... . See Ar thur ES ma i1 es Po p ula t ion Change s in th o Coll- iery Districts of Northumberland and Durham, " Goog1: 1ph 
ical Journal, Vol. 91 (1938), pp. 220-32; and J: C. Creigh, 
IUMEFpo aM Peo-ole in East Durham" in Northern 
GeogrnDhical Essay; in Honour of G. H. J'. Daysh, ad. J* M. House, Newc-a-s-t-I-e upon Tyne, 196b, pp. 217-20. 
20 Konwood, op. cit; P. 155--and Frank Atkinson, Tho Great 
Northern Coalficid. 1706-1900 : Illustrated Not-cs on 
c Durham and Northumberlnnd Coalfield, Barnard Castle, 
66) P-42, 
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Table 
New Colliery Settlements Established in South- 
East Durham prior to 1881, 
Settlement Parish Associated Colliery 
dingate Grange Wingate Wingate Grange. 
Deaf Hill il Deaf Hill. 
Whoatlcy Hill ff Wheatley Hill. 
New Winning Cottages. Castle Eden Castle Eden New* 
Winning, 
Now Thornley Thornley Thornley. 
Hesleden Monk Hesloden Castle Eden. - 
West Cornforth Cornforth Thrislington. 
Trimdon Collicry Trimdon Trimdon Colliery. 
or Now Trimdon. 
Trimdon Grange It Trimdon Grange. 
New Shotton or Shotton Shotton 
Shotton Colliery. 
East Hetton Coxhoe East fletton. 
cottage cost about E50 to build in the middle of the nine- 
teenth century, and it could be let for a rontal of Z5 per 
year, 
2. In the long run, there was some profit to be obta- 
ined from such houses, but the initial outlay required was 
quite large and it could lock up capital needed for the 
sinking of shafts and other preparatory work in the mines 
themselves. The latter was an important consideration, since 
a number o., f companies in c-ast Durham went bankrupt before 
their pits could be put into production. 
3. 
......................... I .... ............................. ................................. . ................ .............. .............. Various scattered references were drawn together in 
compiling this table. Especially useful were : Smailes, 
"Population Changes in the Colliery Districts of North- 
umberland and Durhamit, op. cit;: William Fordyce, The 
History and Antiquities of the County Palatine of 
Durham *sod, Newcastle, 1U57,2 vols.; and the relevant Durham shoots of the lst. adition of the Ordnance Surveyts 
6-inch map sories. 
2, Atkinson, 0-n. cit;, P-42. 
3. See Kenwood, op. cit,, chap. 10. 
- 99 - 
At least in part, however, the coal awnerts interests 
in housing werc; economically motivated, If labour, partic- 
ularly skilled labour, were to be attracted from other parts 
of the North East, and the country as whole, then it was 
necessary to provide living accommodation as well as work. 
In addition, that distinctive Victorian mixture of private 
philanthropy and paternalism, familiar on country estate and 
in manufacturing town, " seems to have had a part to play. 
In tho North East, at least, this was encouraged by the 
2; 
strong ties of tho landed aristocracy with the coal industry. 
Many colliery owners felt obliged to assume responsibility 
for the moral and spiritual welfare of their employees, as 
well as their immediate material needs. The building of 
churches, schools and houses was one means by which that 
responsibility could be discharged. The Marquis of London- 
derry, for example, considered it incumbent an himself to 
provide the miners and their families in the villages of 
Ponsher, Pittington and Rainton with schools as well as 
3. houses. 
Whatever the motives involved, however, the fact that 
the mine owners were generally also landlords gave them a 
..................................... ............................... ...... .............................................. ... . ............. ... ................. . .... ............................ 
See Brian Harrison, "Philanthropy and the Victorians", 
Victorian Studies, Vol. 9 (1965-66), pp. 353-74. 
2. See David Spring "The Earls of Durham and the Great 
Northern Coalficid, 1.830-1880", Canadian Historical 
Review, Vol-33 (1952)p pp, 237-53 and "The English 
Landed Estate in the Age of Coal'and Iron 1830-188011, 
Journal of Economic History, Vol*'ll (1951ý, pp-3-24. 
See Re ort of the Commissioners A4ointed to Inquir 
into4t e0peration of tho Act 5 and 6 Victoria c. 99 
a intorme btate or the popuitition in tho 
stricts, 18-4-16- 
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useful aid to negotiation, and a potentially powerful means 
of retaliation if all else failed, in times of industrial 
unrest. This instrument was employed during the strike of 
1844, when recalcitrant miners were dispossessed of their 
homes. The houses were given to men specially imported, 
many of them from Ireland, to break the strike, 
In a few cases, the colliery and its associated settle- 
ment, though close together, were located in different 
parishes. Heselden and West Cornforth are examples of vill- 
ages separated by parish boundaries from the mines they 
served. In Monk Hesleden and Cornforth, population change 
was consequently related to colliery development in, neigh- 
bouring parishes. Nevertheless, these two parishes belong 
to the fcoal-miningt group. A final point is that popula- 
tion fluctuations were probably related to changes in the 
scale of production-in individual collieries, as well as 
to their opening and closing, but there are insuffic- 
ient data to permit an analysis of this relationship, 
The remaining mining parishes in the high-growth cate-7 
gory were concerned with the extraction of iron ore, and 
were located in Cleveland. They were more numerous, and had 
higher rates-of population expansion, than the coal-mining 
parishes. As on the coalfield, the timing of population 
change in the mining parishes of Cleveland was geared clos- 
Oly to that of the development of mining itself. However, 
the pattern of chango was somewhat clearer in Cleveland. 
Loc. cit. 
9- 
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Broadly, mining traced the ironstone scams southwards, in a 
logical sequence, so that the northern-most parishes were- 
the first to experience population increase. With time, 
development moved south, and in the decade 1871-81 popula- 
tion expansion was greqtest in the parishes nearest the 
southern boundary of the region (Figures 5.2,5.3 and 5*4)9 
During the first decade following the opening of the 
Eston iron-ore mines, which occurred late in 1850, mining 
development was largoly confined to the northern fringe of 
the orefield. 1- There, quarries and, later, adits were used 
to tap the Main Seam where it outcropped along the north- 
facing scarps of the Eston, Upleatham and Cleveland Hillsý' 
The most northerly of the mining parishes were consequently 
the first to undergo population expansion. Normanby, Eston, 
Upsall, Hutton Lowcross and Marske all had particularly high 
rates of increase in the decade from 1851 to 1861* With the 
exception of the last of these, that was their decade of 
greatest growth; Ormesby, Plarton, Guisborough, Wilton and 
Upleatham also experienced considerable expansion between 
1851 and 1861. LIthough population increase, was in most 
cases largely attributable directly to the development of 
...... .................. ...................................... . .. I.................. .............. ............ ... ..................... ............ . ..... .......... ... ..... ........ . ..... ............ . ..... . .......... . .... With the exception of the Rosedale workings, mining in 
Cleveland was confined to the area north of the Leven 
and Esk valleys and west of a north-south line through 
Runswick. 
See J. W. Bainbridge ItA Comparative Study in the Growth 
and Decline of Two iron Ore Mining Districts : Cleve- 
land and West Cumberland" unpublished M. Sc. thesis, 
University of Durham, 1964, chap. l. 
2. Ibid. $ PP-41-43; 
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the mining industry, " mines were actually opened only in 
the parishes of Eston, Normanby, Hutton Lowcross, Marske 
and Guisborough during the first decade. 
20 
The other pari- 
shes housed workers and their families associated with those 
mines. It is noteworthy that in the south-eastern district 
of the orefield, then still untouched by mining, a number 
of parishes lost population between 1851 and 1861 (Figure 
5.2). 
With the exception of Upleatham, the iron-ore mining 
parishes which experienced population expansion during the 
first decade continued to do so between 1861 and 1871, tho- 
ugh generally at a much reduced rate (Figure 5-3). The 
movement of people from Upleatham in this second decade was 
c very localized phenomenon, which'nay have repulted from 
the building of now mining settlements at Dunsdale-and New 
Marske, just outside the parish boundary*3* Ormesby and 
Marske, in contrast, underwent even greater expansion than 
in the previous decade, due to the opening of new mines 
within their respective boundaries and the beginning of 
... ........ .................. ......... . ..... .... . .... . .................. ......... ........................ . ............................ ....... ............ ....... . ............. ..... 10 Exceptions were Ormesby, Eston and Normanby, in the 
north of which industrial settlements began to develop 
during the 1850ts. 
2. Information on the opening and closing of Jronstone 
mines has, if not indicated otherwise, been taken from: 
S. K. Chapman,, Gazeteer of Cleveland Ironstone Minos 19671 Dorman Museum Rese6rch Report No. 1, RiddlosbrouNi., 
11 pp.; and Hunt, op, cit, 
The important Upleatham mines, o; at least, the head 
of the workings, were in the parish of Marske. So, too, 
was Now Marske village, which was built to house the Upleatham miners, Kirkleatham mine was within the 
parish of Upleatham, though the associated village of Dunsdale was in Kirkleatham. 
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urb, in development in the northern part of Ormesby. 
During the 1860's, however, despite the establishment 
of new workings in the parishes of Ormesby, Marske and 
Guisborough, the focus of development for the mining indu- 
stry shifted south-eastwards. Exploratory shafts woro sunk$ 
though without success, in the parishes of Commondale and 
2, Kildale. More significantly, for the futuro, cxploration 
and development spread to the area where the iron-bearing 
strata are at their deepest in Clevoland : around the formor 
synclina 1 basin centrod on North Skelton; 3. 
New mines were opened in the parishes of Stanghow, 
Loftus, Liverton, Brotton and. Kilton, the Kilton mine requ- 
irinZ; a shaft 700 feet deep, 4* Contemporaneously, popula- 
tion change in these parishes swung from decline to rapid 
growth (Figure 5.3). After the successful completion of 
the first deep shaft*, at the Kilton and Liverton mines, 
others were sunk between 1871 and 1881. These sustained 
population expansion in the south-eastern part of the region. 
5*' By 1882, the last of the Cleveland shaft mines was open, 
and the Skolton-Lof"tus zono had bocome the most productive 
.......... ........................................................... ....................... . .......... . ................. . ................... ................................. ....... ........... . .... ............. ... .............. ................... 1, North Ormesby for example was a settlement of 500 
people in 1851 but one of 7,000 by 18819 
See Ida Bowes, "Cleveland and Tees-side :A Geogtaph- 
ical Study of Population and Occupational Changes since 180011, unpublished M. A. thesis, University of London, 
19489 p. 121. ' 
2. Chapmnn, op. cit. 
3; Bainbridge (op. cit., chap. l) gives a good description of the geology o? the orefield. 
4* Chapman, qp. cit. 
5* Bainbridge. opcit.. D. 46, 
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Table 5.5 
Iron-Ore Mines within the Teesside Re ion 
Mino 
Belman Banks. 
Estono 
Hutton (Cod Hill 
Ingleby., 
Normanby. 
Port Mulgrave. 
Runswick. 
Skinningrove. 
Upleatham, 
Skelton Shaft. 
Brotton, 
Cliff Mine. 
Commondale, 
Crowell. 
Hob Hill. 
Kildale. 
Kilton, 
Kirkleatham. 
Liverton, 
Loftus. 
Lonsdale. 
Lonsdale Vale, 
Ormesby, 
Slapewath. 
Spaitood, 
Spa. 
Upsall. 
Date Date Parish 
Opened Closed 
1856 
1850 
). 1855 
1860 
1854 
1854 
1856 
1848 
1850 
1861 
1865 
1866 
1866 
1865 
1864 
1866 
1870 
1870 
1866 
1864 
1866 
1866 
1865 
1865 
1865 
1864 
1866 
Cragg Hall; 
Boosbeck. ý 
South Skelton# 
Carlin How or 
Duck Hole. 
Stanghow or 
Margrove Park. 
Cliff (Huntcliff) 
Tocketts. 
Chaloner. 
Vffiitecliff, 
Grinkle. 
Lingdale. 
Loftus (North) 
Lumpsey. 
Lond6cres. 
North Skelton. 
Roseberry. , Skelton Park. 
Waterfall* 
Swainby, 
1871 
1872 
1872 
1872 
1872 
. 1872 1875 
1872 
1872 
1875 
1878 
1875 
1881 
1876 
1872 
1876 
1872 
1880 
1857 
1885 Guisborough, 
1949 Eston. 
1865 Hutton Lowcross. 
1865 Ingleby Greenhow 
1898 Norm. nby . 
1880 Hinderweil. 
1858- Hinderwoll. 
1856 Loftus,, 
1923 Marske, 
1938 Skelton. 
1921 Brotton, 
1887 Brotton, 
1868 Commondale, 
1870 Guisborough, 
1874 Marske, 
1868 Kildale, 
1963 Kilton' 
1886 UpleatLm; 
1923 Liverton. 
1958 Loftus, ' 
1868 Kildale 
1868 Kildale; 
1879 Ormesby, 
1906 Stanghow, 
1895 Guisborough, 
1904 Stanghow, 
1929 Guisboroueh. 
1892 Brotton, " 
1889 Skelton. 
1954 Stanghow, 
1946 Kilton. 
1921 Stanghow, 
1906 Brotton, 
1877 Tocketts. 
1939 Guisborough; 
1884 Loftus-Brotton, 
1934 Easington. 
1962 Kilton-Skelton- 
Stanghow. 
1939 Loftus. 
1954 Kilton. 
1954 Skelton., 
1964 Sloalton' 
1880 Great X; -ton. 
1938 Skelton. 
1901 Tocketts, 
1860 Whorlton. 
See toxt, 
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district of the orefield. ', " 
In the meantime, while new mines were being opened and 
production was increasing, older workings were steadily 
being abandoned. Some had been very short-lived (Table 5.5) 
and had had little effect on the size of the local popula- 
tion. For Morton, Hutton Loweross and a few other parishes, 
however, the closure of mines within their boundaries was 
accompanied by the loss of some of the population gained in 
earlier decades; 
The expansion of the mining industry between 1851 and 
1881 made possible a large influx of people into the dist- 
rict. ' By the early 1880's, when production was at its peakl' 
' ; 4, almost 10,000 ironstone miners were employed in Cleveland, : 
In 1851 there had scarcely boen 200.3. To accommodate the 
r additional people, similar arrangements to those on the 
Durham coalfield were made. Wherever possible', rows of 
terraced cottages were added to existing villages and ham- 
lots. Elsewhere, new settlements were established, such as 
those listed in -Table 56 below. 
Tablejj64. 
Somo New Mining Settloments-Built in Cleveland 
up to 18810 
Settlement; Nearest Mine 
New Marske* Upleatham, 
Margrove Park; stanghow and ýbrgrove Park. 
Boosbeck; Boosbeck? 
Lingdale* Lingdale, 
Charltons; spa Woodo 
New Skelton; ,. Longacres. 
North Skeltone North Skelton. 
. . 
Dunsdales Kirkleatham; 
. ..... . ......... . ........... 1 ......... . ..... . ... .... . ..... . ... s North England' oj2. cit. 9 psl8le, 2! Loc, cit 
30 This figure strictly applies to the registration distr- icts of Guisborough and Stokesley, in which there were 196 ironstone*miners in 1851, according to the Census for that year" 
4; Data from Baihridge, op. cit., and Chapman, op. cit, 
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In the final quarter of the nineteenth century, the 
process of amalgamation was begun which was to make D orman, 
Long and Company the giant of the Teesside iron and steel 
industry in the twentieth century. As well as blast furnace 
plants and finishing works, this firm took over mineral 
royalties in Cleveland, With many of the mines went houses, 
some of which were still standing and occupied in 1969, and 
consequently appeared in a register of properties owned by 
the Company at that date. 
1. This register showed that though 
much reduced in numbers, cottages built to house Cleveland 
miners in the nineteenth century were still to be found in 
Brotton, Carlin How, Kilton Thorpe, Skelton, North Skelton, ' 
Guisborough az-d Eston, 
Most of the remaining parishes which experienced high 
rates of population growth either contained bP Were adjacent 
to one of the main towns, Between them the parisbes of 
Middlesbrough, Linthorpe, Darlington, Stockton, ' Thormiby, 
Hartlepool and Stranton contained virtually the whole of the 
regionts urban area and population. Of these, only Hartle- 
2* 
pool, which was very small and almost entirely built-over, $ 
failed to increase its population by more than 50 per cent 
between 1851 and 1881; 
Together, the seven turban? parishes held 37 per cent 
of the regionts total population in 1851 and 54 per cent in 
.................................. ......... ........................................................... .................. .......................................... .................... . ........... .... . ................................. ............... 1. Dorman, Long and Company, Estates Office, Middlesbrough, 
"Cottage Register"* The Company is now, of course, 
part of the British Steel Corporation. 
2. The Parish and Municipal Borough of Hartlepool wcre 
coincident in area* 
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1881. Hov., ver, the genuinely urban component is more accur- 
ately represented by data for the towns themselves. About 
33 per cent in 1851 and 51 per cent in 1881 of the regionts 
populntion lived in the towns of Darlington, Stockton, 
Middlesbrough, Hartlepool andilest Hartlepool. It is clear, 
therefore, that the period was one of urbanization, with a 
relative shift from country to town as well as large incr- 
eases in the population size of the towns. 
Table 5-7- 
Popul , atiOns of the Dbin Teesside Towns; 
1851 
Middlesbrough. 
West Hartlepool. 
Hartlepool. 
Stockton; 
Darlington. 
Urban Total 
Regional Totnl 
71.431 
2; 000 
9,503 
91808 
11,228 
=9 0 
120. ()15 
1881 
55,934 
(approx) 28,000 (approx) 
12 361 
41: 015 
'104 _25. LZLLLl-IF 
336.9.98 
In addition to those contiining the main urban centresq 
or parts of thcm, a number of other parishes experienced 
large population increases because of urban expansion. These 
were parishes, -till separated from the towns by open land but 
functionally connected to them as suburban areas. Near 
Stockton, for example, East Hartburn had begun to receive 
............ ......... 11 ............. I ............... ............ . ....... . ....... . .... .... . ... ........ . ............. ....................... ...... ...... ............. ............ ! .................... ....... 
The figures for West Hartlepool are estimates. In 1851 
that town did not appear separately in the Census, and 
therefore it must have had fewer than 2,000 inhabitants, 
since places with more than that number were listed. 
However, West Hartlepool must have had close to 2,000 
people, as the parish in which it was situated, Stranton, 
had a population of more than 4,000. In 1881, only 
towns which wore municipal boroughs were listed in the 
Census, and West Hnrtlepool did not have that status; 
The population of Stranton was then over 29,000, the 
bulk of which lived in West Hartlepool. 
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residential ovorspill by the end of tile period, while Norton 
had done so even earlier. le By the mid-18601s, the land 
bordering the main road between the town of Stockton and the 
village of Norton was virtually a continuous ribbon of mixed 
commercial, industrial and residential land use. Similarly, 
continuity was-ostablished during the 1850's between Stockton 
, 2, and Thornaby, on the southern bank of the Toes. 
To the north and north-cast of Darlington, the parishes 
of Cockerton and Haughton le Skerne parts of vdAch were 
within the municipal boundary of Darlington in 1881 - rece- 
ived industrial and residential overspill; Throston and 
Seaton Carew bore much the some type of relationship with 
the Hartlepools, while Billingham and Cowpon parishes, on 
the Northern bank-of the Toos, were minor industrial annexes 
of Middlesbroueh. Low Dinsdale and Middleton St. George - 
were more distant from any of the main towns, but their high 
rates of-population increase were related to the establish- 
ment of an ironworks at Fighting Cocks. 
Approxinnately one-third, 72 in number, of the parishes 
in the region experienced what was earlier described as 
tmoderatat population growth, In them, the rate of increase 
did not exceed 50 per cent. As were those in the other two 
groups, these parishes were widely scattered throughout the 
region. They did not, however, have much in common econom- 
....................................................... . .................. . ................... ......... I .......... ..... ...... ............................................. ............ . ......................... . ................. . .................. ...... . ...... : .................. 1. See J.. Hatherington, 114% Physical and Economic Geography 
of Northern Toes-Side", 
9un 
ublished Ph. D; -thesis, 
University of Durham, 58p, Vol. 1, pp. 220-22. 
2. Loc. cit. 
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icallyl, To some extent, this is as'might have been oxpedte4; 
for some narrowly escaped depopulation and others just failed 
to qualify for membership of the high-growth group, Agric- 
ulture was of some importance in all of them, but many also 
had small manufacturing or mining interests. The non- 
agricultural activities-prevented the onset of the populat. 4. on 
decline generally experienced by pure farming pirishes, with- 
ott, -however, being substantial onouCh to promoto rapid 
expansion, 
In the mining districts of Durham and Cleveland there 
were parishes which had a large population increase in one 
decade and a decrease in another, as a result of fluctuations 
in mining activity, and henco only a moderate increase over- 
all, Thus, the opening of Shotton Colliery led to substan- 
tial population expansion in the parishes of Ensington and 
Shotton up to 1871, and its closure in the 1870ts was foll- 
owed by depopulation# Similarly,, the abandonment-of Ga-rmo- 
ndsway Moor Colliory about 1851 was followed by two decades 
of population docline in the parish of Garmondsway Moor, a 
trend which was reversed between 1871 and 1881, with the 
development of now mines nearby* Much of the same pattern 
was adhered to in Bishop Middleham, whore a local colliery 
was closed in 1851. In North Yorkshire, short-lived iron- 
stone workings brought a temporary population increase in 
the parishes of Hinderwell, Ingleby Greenhow, Whorlton and 
Tocketts. 
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In su=ary, it moy be concluded that between 1851 and 
1881 population levels rose substantially in some mining 
parishes and in urban parishes, that they rose more modera- 
tely in rural parishes where mining was of some importance 
but not expanding, and that the purely agricultural parishes 
exporienced depopulation. The immediate explanation of 
population growth in the non-agricultural parishes, or rather 
those whose economy was. not ontirely dependent on farming 
and ancillary activities, is that new employment capac. ty 
was concentrated in the urban areas and in those rural dis- 
tricts with substantial mineral resources. Howevor, the 
sheer scale of expansion in many of those parishes indicates 
the importance to them of immigrqtion, and this, in turn, 
suegests that economic r-rowth was also concentrated in such 
areas. 
Mip, ration 
For parts of the Teesside'region, the respective cont- 
ributions of migration and natural change to total population 
change can be determined by making use of Census material-for 
registrdtion districts. The excess of registered births over 
deaths, between one Census year and the next, was published 
for each registration district. If this figure is compared 
with total population change over the same period, then it 
is a simple matter to calculate the migration and natural 
change componchts; For present purposes, the adoption of the 
registration district gives an unduly gross system of reg- 
ional sub-division. It also moans that those small areas 
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of the region which did not belong to regietration districts 
entirely within the regional boundary have had to be omitted 
from the following discussion, '- Howeverp these disadvanta. 
ges detract from the value of the analysis without nullify- 
ing it, 
Boundary changes between 1851 and 1881, and the trans- 
fer of parishes from one district to another, pose a problem 
of comparability at the sub-regional scale which does not 
apply at the regional level, where the changes effectively 
cancel each other. It has consequently been necessary to 
use some figures for registration districts which are esti- 
mates rather than accurate statements of the level of migr- 
ation. During the first decade of the period with which 
this study is concerned, the Hartlepool registration distr- 
ict was created out of the Stockton district. For 1851-61, 
therefore, the Census provides only a joint figure for nat- 
ural increase in these two districts. This figure was used 
to establish a ratio between population size and natural in- 
crease for the two districts together, and that ratio was in 
turn used to estimate natural increase, and then not migrat- 
ion, for each district alone. The operational assumption % 
that the ratio was equally valid for both districts is not 
unrealistic, as the two had much in common. 
In a series of changes made in 1875, some parishes were 
transferred from the Stockton to the Stokesley district, and 
others were taken from the Stockton, Guisborough and Stoke- 
1. This matter was discussed in Chapter 4. The registr- 
ation districts of Darlington, Hartlepool, Stodkton, 
Guisborough, Stokesley and Middlesbrough have been 
included in the analysis, 
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slay districts in order to form Middlesbrough Registration 
District; To obtain comparability with earlier years, these 
changes have in effect been ignored or reversed, the parishes 
involved being returned to their original districts and the 
Middlesbrough district disestablishadt Because of the var, 
ious chanSes, however, the Census figures for natural incr- 
- ease between 1871 and 1881 in the districts concerned nre 
interlocked. A population-natural increase ratio was there- 
fore calculated for them as a group. This single ratio was 
subsequently used to estimate mitural increase and not 
migration for each rogistration district. It was felt that, 
any errors resulting from this procedure were likbly to be 
small, though larger than normal in the case of Stokesley, 
which waN more purely rural than the other districts, 
It is apparent from Table 5.8 that Stokosley fared 
rather poorly in torms, of population expansion. The total 
population did increase between 1851 and 1881, but by only 
18 per cent (1,668 people) in a period when other districts 
were doubling and trebling theirs. Significantly, the dir- 
ection of not migration was outward throughout the period, 
even in the first docade when growth was at its highostO 
Thus', migration steadily drained much of Stokosley's natural 
population increase, 
Although improssive in comporison with thoso for Stoýc- 
slay, and in isolation, the figmwes for population increase, 
in Darlington indicate that expansion there was less dramatic 
than in the remaining three districts on Teesside. Over the 
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period as a whole, the population of the Darlington district, 
rather more than doubled, rising by about 26,000 people, 
Net migration contributed 9,000 people, or 35 per cent of 
this increase. As in the region as a whole, population 
growth and net immigration were at their highest, betwoen 
1861 and 1871. In the final decade, net migration vias drai- 
ning people from the Darlington district, though thcre had 
been no significant rise in the rate of natural increase; 
In conjunction, these two factors suggest that economic 
development had rcachod n coiling by the 1870's* 
Hartlepool Registration District trablod its population 
size, which involved an increase of 33,000 people, betwocn 
1851 and 1881. Net migration contributed 37 per ccnt of 
the increase. Both net immigration and expansion as a whole 
were at a peak in the first of the three decades. As in the 
case of Darlington, and, of course, that of Stokesl ey, there 
was net emigration betwoen 1871 and 1881o' 
Population growth and immigration were gre-. 4test in the 
districts of Stockton and Guisborough, which included the 
towns of Stockton and Pliddlesbrough and had a very large 
share of the rogionts manufacturing and mining industries, " 
Together, these districts hold two-thirds of the regional 
population in 1881. In the preceding thirty years, the 
population of the Stockton district had almost quadrupled, 
and that of the GuisborouCh district had grown fivo-fold. 
In both cases, immigration had played a more important role 
than in the other districts. Not immirxation equalled 
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Tablo 5.8 
Population Change and its Components in 
Registration Districts, 
1851-81. 
Registration Year Population Total Natural Net ,, 
District eI Chang Change bmigr- 
ation. 
Hartlepool 1851 16,068 
13; 085 4,131' 8,954' 
1861 29,153 
10ý817 7,134 3,683 
1871 39j970 
8j643 91243 -600 
1881 L8.613 
22.545 20.508 12,037 
Stockton 
. 
1851 
ý 
36,866 
. 
202233 9,652+ lo, 581+ 
1861 57jO99 
- 
42j606 14,695 27,911 
1871 99,705 
37,629 26j741+ lo, 888+ 
1881 137.334 
100,468 51-088 49,380 
Guisborough 1851 12,202 
91926 3,172 6,754 
1861 22p128 
161888 5,333 11,555 
1871 39,016 
25,895 10,467 + 15,428+ 
1881 64.911 
52t7O9 18.972 33,73? 
Stokesley 1851 9,387 
994 1,309 -315 1861 10,381 
369 11529 -1,160 1871 10,750 
305 21884+ -2,579+ 1881, 11.055 
_11668 
5,722 -ý, OL 
Darlington 1851 
- 
21 618 1 4,504 31125 lj379 
1861 26,122 
14,690 5j484 90206 
1871 40j812 
6,864 8036 -1,472 1881 47,676 
26,058 E-6.945 9.113 
+Denotes estimated value. 
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natural increase in Stockton, and almost doubled it in 
Guisborough. There were, however, chronological differences 
between the patterns of expansion of the two districts. 
Net immigration and overall growth were at a peak during the 
second decade in the case of Stockton, but in the third 
in that of Guisborough. 
Net migration thus contributed substantially to popu- 
lation growth in all registration districts but Stokesley, 
where emigration took toll of natural increase throughout 
the period. Immigrýtion was especially important to the 
districts of Stockton and Guisborough, presumably in refl- 
ection of the relatively high and sustained rate of econo- 
mic expansion in them. This view is supported by the fact 
that net emigration occurred in the districts of Hartlepool 
and Darlington in the decade 1871-81, 
There are certain possibly ambiguous features of the 
migration data which merit attention. Not migration may be 
calculated for the region as a whole, as was done in Chapter 
49 by subtracting the figure for natural change from that 
for total chango. It is also possible, as has been done in 
the present chapter, to determine net migration for each 
individual registration district. Net migration for the 
region as a whole equals the sum of the values for not 
migration for each district. However, it is not possible 
to draw any conclusions concerning the destinations of 
external immigrants to the region. Thus, although Stockton 
Registration District received nearly 50,000 net immigrants 
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hetween 1851 and 1881, it cannot be concluded that it rec- 
eived one-half of Teesside's net immigrants. It may have 
been the case, for example, that Stockton's immigrants were 
all from other districts within the region, and that the 
other districts absorbed all the external migrants. 
Intuitively, however, it seems probable that the bulk 
of the newcomers to Teesside were destined for the regis- 
tration districts of Stockton and Guisborough, that much 
smaller numbers were bound for Darlington and Hartlepool, 
and that very few settled in Stokesley. It also seems lik- 
ely that not emigration within the region, from Stokesley 
throughout the period and from Hartlepool and Darlington-in 
the final decade, took people to Stockton and Guisborough, 
On the subject of external immigrants, some support is given 
for the interpretation offered here by Census material rel- 
ating to birth-places. Table 5,9 summarises this for the 
Teesside registration districts in 1851 and 1861, the only 
years in the period covered by this study for which data are 
1. 
available at the level of the registration district. it 
can be soon that the proportion of residents born outside 
the counties of Durham and Yorkshire rose, between 1851 and 
1861, for all registration districts except Stokesley, and 
that the increase was less marked in Darlington than else- 
where. 
. ................ . ............................ ...... . ............. ................ . ..... ............. .... .......... . 
1. In 1871 and 1881 the birth-place tables of the Census 
referred only to urban sanitary districts with popul-- 
ations in excess of 50,000, and the ohly Teesside adm- inistrative unit large enough to be included was the 
town of Middlesbrough; 
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Again without conclusive evidence, it also seems prob- 
able that within the various registration districts it was 
the urban-industrial centres which attracted most of the 
migrants. This, of course, would be in accordance with the 
pattern common to industri&lizing countries and regions, and 
which was well marked in Britain in the nineteenth century@ 
In the case of Darlington Registration Distr±ct, it was in 
the town of Darlington itself that most of the population 
expansion occurred (Table 5.10). An increase of only 2,000 
people was registered in the remaining rural area, while the 
town added 24,000 to its initial population, Most of the 
districtfs 9,000 net immigrants - and the unknown but cert- 
ainly even larger number of gross immigrants - must therefore 
have settled in the urban area. 
Within the registration district of Stockton, the pop- 
ulation rose by 100,000 between 1851 and 1881, with not 
immigration accounting for half of that increment. If the 
urban population is taken as having included people living 
in the parishes of Thornaby, Linthorpo and Middlesbrough, 
as well as in the borough of Stockton, then it grew by almost 
88,000, leaving the extra-urban population to rise by l21OQO*, 
Againj immigration must have favoured the urban areas. Much 
the same was true of the district of Hartlepool, where most 
of the population gravith was concentrated into the town of 
.... ..................... ............. .I...................................... ................... ................................................................................... . ............... ................................. I ........................................................ 
See C. T. Srpith, "The Movement of Population in England 
, nd Wales in 1851 and 1861il, Geogranhical Journal, Vol. ' 
117 (1951)9 pp. 200-210; Arthur Redford I Labour MiRration in England, 1800-1850. " 2nd ed., Manchester, 1964; and R. Lawton, "Rual Dep6pulation in Nineteenth-Century 
England' I in Liver2ool Essays in Geogra V: A Jubilee Collection ad Robert W. Steel and Richard Lawton, London, M7, ; p. 227-55o 
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1. 
Table Jýla 
1 and Urban Components of__Population 
ease in Reeistration Districts. 1651-1861. 
Registration Urban oDulatio n-- I Rural PoDulation * 
, District 1851 lml Incr 1851 1881, Incr- 
case case 
Darlington llt228 35,104 23,876 10,390 129572 -2jl8ý 
Hartlepool 2. ' 11,503 401 1 361 28,858 4,565 7,315 3,687 
. Stockton3o, 1 
18,998 
1 
107,744 
1 
88,746 
-I 
172868 
, 
fn 29ý590 llý , 722 
I. 
West Hartlepool. Guisborough Registration Distrilctj however$' 
was rather different. Population expansion and immigration 
were very large in scale but the district did not have a 
true urban centre, Rather, it had a number of small mining 
and industrial settlements, amongst which the immigrants 
must have been disporsed, 
Changes in the Industrial 4. 
Distribution of tho Labour Forco, 
The Census material relating to employment is sufficient 
to allow tho analysis of broad changes in tho industrial 
distribution of the labour force between 1851 and 1871 for 
5' 
the various registration districts. * At the beginning of 
the period, in 1851, agriculture dominated the employment 
. ................. ................................................................................ . ............. ... ..... ........ 10 Data from Census, op. cit, 
2. ý Includes Hartlepool and West Hartlepool, the figures 
for the latter being the estimates mide earlier. 
30 Urban areas include parishes of Thornaby, Linthorpe and 
Middlesbrough, as well as town of Stockton. 
4* For the data used in this section see Appendix II. 
5* As in the provious section, the registration districts 
of Darlington, Stockton, Hartlepool, Guisborough and 
Stokesley are covered" 0 
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structure of the Teesside region. In the district of Guis- 
borough more than 40 per cent, and in that of Stokesley 
nearlY 43 per cent, of the adult labour force was engaged 
in farming (see Table 5: 11)1@ The proportion was lower in 
the districts of Darlington and Stockton the latter then 
included the area which later became the Hartlepool regis- 
tration district - but at nearly 27 and 19 per cent, resp- 
ectively, it was still comparatively high for districts 
which contained the regionts main urban-industrial centres; 
Only in the case of Stockton, where the transport sector 
employed 18 per cent of the adult labour force - because of 
2". ' the inclusion of a large number of seamen *-, was there 
another irrAustrial, group of equivalent importanco. 
If the adult male labour force is considered alone, 
then agriculture was of even greater significance. It 
employed 52 per cent in Stokosley, 46 per cent in Guisbor- 
ough, 30 per cent in Darlington, and 20 per cent in Stockton 
of the male workers over the ago of twenty years. Rather 
surprisingly, the importance of agricultural employment for 
adult women varied relatively little between districts. ' 
Moreover, agriculture employed its highest proportion of 
this section of the labour force in Darlington, and its 
lowest in Stokesley, which would appear to contradict the 
usual assumption that there is a greater variety of work 
for women in and near towns than in more rural districts. 
............................... . ............ ....................... .............. ............... ................. ..... ............... . .................... . ......... ....... ........................... .................. ..... ... . .... ...................... 
Bytadult' is meant people of twenty years of age 
or more. 
2'. Some 1500 seamen were included, mont of whom were 
probably registered in the area which later became 
Hartlepool registration district. 
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There is no ready explanation available of this paradox; 
However, it may have been the case that there was some sub- 
stitution of female for male labour on farms in the more 
urbanized registration districts, Certainly, the ratio of 
female to male agricultural workers was lower in the Stoke- 
sley and Guisborough than the Darlington and Stockton dist- 
ricts respectively, it was 1: 14; Os 1: 12; 4l 1: 3; 6 
and 1 6.5. Under the prevailing conditions, which inclu- 
ded an essentially static regional economy, it is probcble 
that the greater use made of women in the Darlington and 
Stockton districts resulted not from a shortage of male 
agricultural workers near the main urban centres, but from 
a surplus of thaa in the more purely rural districts, where 
there were few sources Of employment for men outside farming. ' 
This, of course, would have meant that there were corresp- 
onaingly fewer opportunities for women in agriculture in 
* It may also have been the case that the import- such areas, 
ance of dairying, which provides work particularly suitable 
for women, near the larger towns created an additional demand 
for female lribour in the more urbanized districts's 
Between 1851 and 1871, the relative importance of agri- 
culture to the employment structure of the various rogistr- 
ation districts declined quite dramatically, as can be seen 
by comparing Tables 5.11 and 5.12. Because of changes made 
by the Census authorities in the method of organising empl- 
oyment data, the figures for agricultural employment in 1871 
....................... .................... ........ ... ........ . ... ................. . ... . ........ . ..... . ......... ...... ....................... . .............. . ......... ............................ ... . ........... 
1. For information on dairying see Chapter 7, 
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are combined with those for fishing. For comparative pur- 
poses, therefore, as was pointed out in Chapter 4, agricu- 
lture and fishing must also be combined for 1851. However, 
employment in the fishing industry was negligible on Tees- 
side, and it is justifiable to term Sector I(in Tables 
5.11 and 5.12) the agricultural sector. 
Even in the case of Stokesley, the most rural of the 
Teesside registration districts, the proportion of thn adult 
labour force employed in atriculture was 512 per, icent lower 
in 1871 than in 1851, For GuisborouE-; h, the proportion had 
fallen by 29j per cent from 42 to 12-ý' per cent. By 1871, 212 
Sector I, accounted for less than 7 per, cent of the adult 
2* labour fo-ro of the combined Stockton-Hartlepool district, 
wheregs it had employed 19 per cent in 1851; Similarly, 
there had been a reduction from 27 to 14 per cent in the 
In the cases of Darlington and Stock- Darlington district, 
ton-Hartlepool there had boon a very small absolute increase 
in the number of agricultural workers, suggesting an inten- 
sification of production, but in the other two districts 
there had been a small decrease. The shift in employment 
away from agriculture was thus essentially relative; the 
absolute numbers of agricultural workers chrn-ig y:, d vory littlý-ýe 
...................................................... ... . .......... . ........ ..................... ... .......... ... . ................. I 14, In 1851, and probably also in 1871 there were no 
employees of the fishing industry in the districts 
of Darlington and Stokesley. 
2*' Stockton and Hartlepool are considered jointly to 
ensure the comparability of the data for 1871 witli 
those for 1851, when the Hartlepool district had 
still not been formed, 
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Taking total adult employment first, the shift from 
Sector I was largely directed towards Sector II. The latter 
consists of the manufacturing, mining and construction ind- 
ustries, which is a rather cumbersome assemblage but cannot 
be disaggregated because of the nature of the data available. 
Sector II raised its share of the adult labour force in all 
districts, as would be expected during industrialization, 
The increase was most spectacular in the'district of Guis- 
borough, where employment in the manufacturing and mining 
sector rose from about 22 to 53 per cent. This was mainly 
attributable to the expansion of iron-ore mining and to the 
establishment of ironworks in some of the northern parishesý' 
A much more modest rate of induArialization affected 
the district of Stokesley, where the proportion of adult 
workers employed in Sector II rose from 13 to 20 per cent. 
This increase was almost entirely due to the expansion of 
mining and quarrying in the district. 
2. In the combined 
Stockton-Hartlepool district, employment in Sector II rose 
from 27 to 49 per cent, and in Darlington from 18 to 43 per 
cent, of the adult labour force. In both cases, the develop- 
ment of the iron and heavy engineering industries was largely 
responsible, for these dJstricts contained Teesside's main 
manufacturing centres. 
Sector III consists essentially of service industries, 
and normally the service sector would be expected to assume 
1. In 1871, one-half of Guisboroughts adult male labour force was employed in the Census industrial group which included iron manufacture and mining. 
2, The increase amounted to a few hundred people, and in 1871 there were that many employed in the industrial 
group which included mining, whereas there had not been in 1851, 
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a position of greater importance in the employment structure 
as a result 6f industrialization, benefiting to some extent 
from the shift away from agriculture. In the case of Tees- 
side, however, the proportion of working adults employed in 
the tertiary sector fell in all districts, and most substan- 
tially in those of Darlington and Stockton-Hartlepool, bet- 
ween 1851 and 1871. If the industrial orders within Sector 
III are compored in Tables 5.11 and 5.12, it can be seen 
that every group but 'Commerce' experienced a decline in 
its share of the labour force in nearly all districts. 
However, this relative shift was not accompanied by an 
absolute reduction in the numbers of service workers; Sector 
III gained large numbers of recruits in all districts but 
Stokesley, wnere the increase was small. 
Superficially, it might appear that the tertiary 
sector failed to keep pace with the expanding mining and 
manufacturing industries, and that it was slow to respond 
to the challenge of new opportunities. However, the service 
industries did expand; they employed more people and they 
catered for a much larger, population. That employment in 
the tertiary sector did not grow at the same rate as the 
labour force as a whole was largely due to rising product- 
ivity in its member industries. In addition, there were 
perhaps some social factors at work. Thus, the relative 
decline in the numbers engaged in domestic service can 
reasonably be attributed to the fact that Teesside was 
undergoing industrialization, and that the demand for dom- 
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estic servants tends to be proportionately lower in an 
industrial than a rural society, 
Although the trends in male adult employment matched 
those in the labour force as a whole very closely, because 
of the preponderance of male workers, there vere some inter- 
esting discrepancies between them and the changes taking 
place in female employment. For example, the proportion of 
adult working women engaged in agriculture rose substantially 
in the district of Stokesley, though it declined elsewhere* 
This shift into agriculture in Stokeslay was absolute as well 
as relative, and'it probably resulted from the need to re- 
place males who weraleaving farming to go into mining or 
manufact, aring, In Stokosley Registration District, in the 
period 1851-71, there were more women who entered agricul- 
tural employment than there were men who left it, and there 
was consequently a small increase in the total number of 
agricultural workers. 
In the other districts, agriculture's share of the adult 
female labour force declined, not, however, to the advantage 
of the secondary sector. Generally, female employment in 
Sector II also declined proportionately. This was because 
Sector II was on Teesside dominated by mining and heavy 
engineering, which provided relatively few employment oppor- 
tunities for women. It was the service industries, parti- 
cularly the tFood and Drinkt and tTextiles and Dresst group, 
which absorbed the shift from agriculture in the registrat- 
ion districts other than Stokesley. 
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Finally, there was a small but general decline in the 
proportion of the adult population which was unoccupied 
(Table 5.13). As was explained in Chapter 4, this is a 
normal concomitant of industrialization. Interestingly, 
this decline was brcught about by changes in male rather 
than female employment. Indeed, the proportion of unoccu- 
pied females rose in all districts but Stokesley, prosum- 
ably because economic expansion on Teesside created relat- 
ively more employment opportunities for men than for women. 
Table 5.13" 
Unoccupied Percentage of the Population over 
Twenty Years of Age in Registration Districts, 
1851 
Males Females Totalý 
Darlington 
Stockton-Hartlepool 
Guisborough 
Stokesley 
2.81 65.27 36-93 
2.59 78.09 39.67 
2.94 76-70 39-40 
3.43 73-33 39.08 
Summary. 
18? 1 
ýbles Females Total 
0.23 73-72 35.99 
0.17 83-10 37-32 
0.14 81.85 35-03 
0.46 71-09 35.87 
In one-third of the Teesside parishes the population 
declined, generally by less than 20 per cent, between 1851 
and 1881. The parishes in this category were scattered 
throughout the region, and their common characteristics were 
of an economic rather than a locational na. ture. They were 
essentially rural parishes almost totally dependent on 
agriculture, thoUgh-s6ma employment was afforded'by resid- 
entiary service industries, and as such they underwent do- 
...... . ........... pp. p. ulAt. 
i. g. n... r, ega. r. dle. s.. s ..... QX..... their prnximity... t. o ..... or .... 
dlatnnoe 
.............. _. - .................. 11 See Appendix II, 
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from-. the main urban centress 10 
Another third of the regionIs parishes experienced pop- 
ulation growth in excess of 50 per cent. The members of 
this group contained at least part of one of the large towns, 
were in an area where coal mining was expanding, or they 
were development points within the Cleveland ironstone- 
mining district. The remaining parishes underwent a more 
modorate increase in population size, and, predictably' thoy 
were intermediate in character between those of the other 
two groups. Some Were parishes in which mining was well 
established but had little tendency to expand. Most, how- 
ever, had a strong agricultural base with just a leavening 
of small-scale manufacturing or mining enterprises. 
Migration can be discussed only at the comparatively 
broad scale of the registration district, but it played an 
important part in each of the Teesside districts. Stokesley 
was the most rural and 3gricultural of the registration 
districts within'the region, lacking a large town and being 
without a substantial manufacturing or mining element in 
its employment structure. There, migration imposed a heavy 
toll on natural increase. In each of the throo decades 
from 1851 to 1881, Stokesley lost population through not 
migration. Overall, this process drained away more than 
two-ýthirds of the districtts increment due to natural 
increase, 
In the other registration districts net migration res- 
ulted in large influxos of people. The population of the 
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Darlington district more than doubled in size, and net mig- 
ration was responsible for a third of the increase, which 
was about the same proportion as in the case of Hartlepool. 
Net immigration equalled-natural increase in the district 
of Stockton, where Lhe population quadrupled in size, and in 
Guisborough, which had a five-fold growth, it was twice as 
large. In each registration district, with the obvious 
exception of Stokesley, the decade in which overall popul- 
ation expansion was highest coincided with that in whi-h 
net immigration was at its peak. This was 1861-71 in the 
cases of Darlington and Stockton, 1851-61 for Hartlepool, 
and 1871_8ý'for Guisborough. 
As well as being a period of population growth, 1851-81 
was also one of urbanization, in that during it a ýTeater 
proportion of the regionts population became domiciled in 
the: main towns of Darlington, Stockton, Hartlepool, West 
Hartlepool and Middlesbrough. This proportion was 33 per 
' Although many indi- cent in-1851 and 51 per cent in -1881, 
vidual parishes experienced depopulation in the interim, 
the ruralýcomponent of each registration district, as a 
whole, underwent population growth, Urbanization was ach- 
ieved, therefore, largely through immigration, though the 
limitations of the available data prevent a fuller analysis 
of this relationship. 
The basic economic character of Teesside in the mid- 
niheteenth century is revealed by the fact that agriculture 
was the major employer of labour in 1851. In the Stokesley 
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registration district farming employed 43 per cent of the 
adult labour force at that date, The proportion was some- 
what lower in other districts, but even in Stockton almost 
one-fifth of working people over the age of twenty years 
were engaged in agilculture. There were some fundamental 
changes during the following twenty years. The-number of 
agricultural workers remained at about the same level, but 
agriculture's share of the labour force fell dramatically 
in all districts but Stokesley, and even in the latter there 
was a small decrease. It was the manufacturirW,, and mining 
sector which benefited from this shift; for there was also 
a general, though small, decline in the proportion of the 
labour force employed in service industries. 
Those various trends require comparison with the theo- 
retical'models of spatial development described at the out- 
set. The very highxates of population increase in the urban 
and some of the mining parishes, which, were largely due to 
immigration, are not in themselves conclusive evidence that 
economic growth occurred in those parishes, or, if it did, 
that it was greater. than normal. They could, for example, 
simply reflect the creation of new employment capacity and 
a shortage of jobs elsewhere, Equally, depopulation in 
parishes where agriculture provided the economic base is 
not significant in isolation. These changes should be 
examined in conjunction with shifts in the employment 
structure, 
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The areas where population expansion, and immigration, 
were concentrated were also the areas in which there was a 
relative shift of labour - and obviously other resources 
too - from agriculture into manufactýwing and mining. In 
effect, bearing in mind the nature of the Teesside economy 
in 1851, this amounted to industrialization in those local7 
ities. Resources were transferred or shifted to industries 
with higher and faster growing rates of productivity than 
agriculture, The fact that this relative movement wac 
accompanied by a large absolute oxpansion of the labour 
force intensified the effect on the regional economy. Hence, 
the urban parishes and some parishes in the coalfield and 
orefield districts were the areas wh6re economic growth was 
most rapid and substantial. 
This conclusion differs somewhat from the situation 
envisaged by the Myrdal-type model, in that it recognises 
some rural places as high erowth points. However, this is 
a short-term discrepancy. In the long run, rural districts 
with high rates of economic Crowth based on mining will 
either become fully-fledged urban industrial centres or 
will tend to stagnate, as mineral resources and opportun- 
ities for obtaining further rises in productivity are ex- 
hausted, The latter was the fate of the Cleveland mining 
district in the twentieth century, 
CHAPTER SIX 
THE LOCATION OF MINING 
The spatial'pattern of economic growth as a whole 
having been considered, this chapter is the first of a ser-, 
ies concerned with the locational adjustments growth invol,! 
ves in individual sectors of the economy. The basic appro 
ach adopted throughout is that of subjecting orthodox loca- 
tion models to the forces experienced by growth areas, and 
comparing the theoretical results with the patterns of eve- 
nts on Teesside. 
A Theoretical Framework. 
In one sense, at least, the location of mineral- 
extracting industries presents only a trivial problem; such 
industries must be materials oriented. Nevertheless, there 
are locational matters of theoretical interest. To argue 
that coal mining, for example, is oriented to coal deposits 
is as unhelpful as it is verging on the tautological. Morei- 
over, coal is not mined wherever it occurs. Why one mineral 
deposit should be worked and another left untouched, and 
why there should be variations in the timing and extent of 
development between places within a mineral field are prob- 
lems for the location theorist. Generally, however, they 
have attracted little interest; "for too long the problem 
of location, whuther at the level of the individual mine 
or the producing field, has been considered in only the most 
cursory fashion 
G**. "A'*. * "'T*o-w-a--rd-'s**'-'a*'-'I'4*o*-r*e*-"A*n-a-l"y-**t*, 1-c-a-1- "-G--e-o-g-*r*-a- phy"-* 
of Mineral Production", Professional Geographer, 
Vol. 19 (1967), Po176o 
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The Least-Cost Principle. 
one avenue of approach to the location problems set by 
mining industries is provided by Weberian least-cost analy- 
sis, The location of extractive indu3tries, like that of 
other economic activities, may be considered at two levels: 
that of the industry and that of the firm or, rather, the 
individual establishment, At the industrial scale, the 
location involves the choosing of one from a number of pot- 
entially productive and profitable areas, or mineral f. elds; 
Both Hoover and Lo'sch have noted that the choice-is based 
upon the consideration of the cost of producing a particu- 
lar commodity in, and despatching it from, each of the 
feasible areas together with the price to be obtained for 
it in known or anticipated markets. 
'- Under conditions of 
perfect competition, and in other, less idealistic circum- 
stances, 2. profit maximization is obtained by keeping costs 
to a minimum. The area selected for development, with a 
particular market in mind, will therefore be the one where 
total costs, including transfer and production costs, will 
be lowest. 
In a recent publication, 3. Wilson used the least-cost 
principle to account for the emergence of the spatial pattern 
.............. .............. -g ......................... ......... I ......... . ................. . ... . ............ ............. . ...... ...... I ............. . ........ ...... ...... 41 M. Hoover, Location Theory and the Shoe and Loathor Industries. Cambridge, Massachusetts, 1937o PP-7-9; 
August Lgs6h. The Economics of Location, 2nd ed., 
trans. William H. Woglam, New Haven, 1954, p: 35. 
2* As, for example, when either býtyers or sellers fix the 
market price of a commodity, which is common with 
primary products. 
30 M. G. A. Wilson, "Changing Patterns of Pit Location on 
the Now South Wales Coalfields" Annals of the Assoc- 
iation of American Geographers, IV01.58(1968), pp. 0. 
- 136 -, 
of individual firms or mines within a single coalfield. He 
formulated a simple descriptive model of development based 
on a hypothetical field with one thick coal scam dipping 
away from its line of outcrop, which runs close to the reg- 
ional market or collection point for the coal, During the 
initial phase of exploitation, total costs are minimized by 
tunnelling adits into the outcrop at points as close to the 
market as possible. This ensures both low working and low 
haulage costs, since the fac'e requires little preparation 
and can be mined with the simplest of methods, while the 
produce has to be transported only a short distance. 
With time, it becomes necessary to establish now adits 
further removed from the market. This is because the work- 
ing and underground-haulage costs have risen to such a lev- 
el that it is cheaper to open now mines, despite the higher 
surface-transport costs that entails, than to continue pus- 
hing the original adits to still greater depths and distan- 
ces from the market. Even so, total costs will be higher 
than they were initially, 
In the third phase of development, the model predicts 
a returnýto the original mines, which once again have the 
coal faces nearest to the market. At this stage, however, 
technical and economic limitations to the depth at which it 
is feasible to work adits may require the sinking of shafts. 
Despite the adoption of this relatively expensive innovation 
. .................... .......... .................... ... . ... . ............. ........... . .......... .......... ........ .............. ........... .... 1. Drainage and ventilation problems may require the 
sinking of. shafts. 
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total costs will be kept to a minimum. In a final stage, 
the modal foresees the sinking of deeper and deeper shafts, 
with each set still further from the market, as the more 
easily accessible coal is exhaustod, 
Although Wilson himself did not do so, Jj. t is 
logical 
to suggest thht one more stage should be added to the model 
to complete the sequence of development. Thus, costs will 
rise steadily, though technical innovations may bring temp- 
orary relief, as the depth of workings and their distance 
from the market increase. Ultimately, there will come a 
time when mining is no longer profitable at the prevailing 
prico lovel., and the price cannot rise further without open-, 
ing theregf. onal market to coal from alternate soLrces. 
The mineral field will then be exhausted in an economic sen- 
se, even though it still possesses physical reserves of coal. 
As it stands, however, Wilsonts model appears to provide a 
sdtirfactory explanation of development in Australiats New 
South Wales Coalfield, which is still productive. 
An even simpler and more fundamental model can be app- 
lied to a wide range of primary industries. The necessary 
assumptions or conditions arc :a resource field of uniform 
quality and with horizontal scams in the-case of a mineral 
deposit equal transport facilities in all directions, a 
single and centrally located market, and'a perfectly compe- 
titive economy. According to the least-cost principle, pro- 
ducers will attempt to maximize their profits by minimizing 
their costs. If transport outlays are the only cost variable, 
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as they are in this basic model, then producers must locate 
as near to the market as possible. Development will there- 
fore lead production away from the market, in all directions, 
until the point is reached at which transport costs are so 
high that profit margins disappear and production comes to 
a halt. 
This basic model of development is highly simplified, 
but'it can be modified quite readily to admit more realist- 
ic conditions. In particular, for both theoretical and 
puactical purposes, it is preferable to regajýd spatial var- 
iations in the cost of working raw rmiterials as normal rat- 
her than aberrant; Internationally, ' and to a lesser extent 
inter-regionally, such variations are encouraged by differ- 
ences in the availability of capital, tachnical sophistic- 
ation, levels of knowledge and skill, factor prices and 
many other circumstances; Within a single region, however, 
these tend to be less important than differences in the 
quantity and quality of the material resources in question. 
Wilsonfs coalfield model tentatively admits the poss- 
ibility of variations-in working costs by stipulating n 
coal seam that is constant in quality and thickness but 
which dips with distance from the market, Effectively, 
this is the equivalent of a horizontal scam which decreases 
in'thicknoss or quality, or both, since the result in both 
cases is a steady rise in working Costs. Thus, the increa- 
sing depth, deteriorating quality and diminishing thickness 
of a mineral bed, liko greater distance from the market, all 
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tend to raise total costs, These considerations may be use- 
fully elaborated with reference to the basic location model 
in which transport outlays are the only cost variable; 
If the cost of working a mineral increases with dist- 
ance from the market, then the radius of the potentially, 
productive area will be smaller than if rising transport 
costs alone set tlie limit, Conversely, a steady decrease 
in working costs with distance from the market will give the 
supply area a larger radius than would otherwise have been 
the case. Here, however, the effect may be relatively sli- 
ght, with falling production costs only partially offsetting 
rising transport costs. On the other hand, working costs 
may declýne at a faster rate than transport costs increase, 
with distance, so that total costs also decrease. In this 
event, development should logically have begun at a distance 
from, the market and moved towards it, because of the rever- 
sal of the total-cost gradieht. With perfect knowledge on 
the part of entrepreneurs, this would have occurred; 
A third possibility is that physical conditions may be 
such that working costs do not change regularly with distance 
but eýdiibit high and low values in different parts of the 
resource field, This situation could arise whore a mineral 
has been deposited on an uneven surface, and is consequently 
very dense in former hollows and sparse elsowhore, In this 
case, there will be a series of localized working cost grad- 
ients. Provided that the field has been thoroughly surveyed 
beforehand, development should occur first at those scattered 
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points whoro total costs arc lowest, regardless of the res- 
pective contributions of working and transport costs. 
Furt'ier deviations from the basic model can be accorjim- 
odated by relaxing the initial stipulations of a single 
market and uniform transport facilities in all directions, 
conditions which give rise to a circular supply area. The 
introduction of several competing market centres has the 
effect of reducing the extent of the supply area each would 
have in isolation, since there will be zones of overlap which 
must be apportioned to the various centres. The basic 
circularity of the supply areas will therefore give way to 
geometric forms outlined by straight edges, as zones of 
contontion ire bisected or otherwise divided. The existence 
of differential transport facilities will also cause some 
distortion of the supply areas, The building of a railway, 
for example, would reduce transport costs in the areas 
through which it passed, causing the outward extension of 
the supply area in that direction. 
Land-Rent Theory. 
It is also possible to approach the location problem 
for the primary sector through the medium of land-rent the- 
ory, which has its origin in the moedel of agricultural 
land use proposed by von Thulnen. 
10 Essentially, it is 
............ ......... ....... i's See 1s-a-r-d'--**... I, Camb- ridge, Dbssachusett? -, 79ý6, pp. 400-406; Edgar 'is Dunn, 
The Location of Agrl cultural Production Gainesville, 
1954; ý4ichnel Chisholm, Rural Sottlcm7n-to aýjd Land Use, 
2nd od., London, 1968, chap. 2; Edwin Von Bbventer, "Towards a United Theory of Spatial Economic Structuralt 
Pa, pers of the Re&ional Science Association, Vol. 10 
(19635, pp-16-5-68; William, iUonso, Location and Land Use : Toward a General Theory of Land Rent, Cambridge, 
Massachusetts, 'Y9-65. 
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concerned with the determination of the optimum pattern of 
land use in a given area, and applies to industries rather 
than firms. For rural areas around a city, and for urban 
areas around a city centre, the theory predicts a decline 
in the value of land and in the intensity of land use with 
distance from the central point. 
'- 
Briefly, the projectedoquilibriun, pattern of land use 
is attributable to spatial competition amongst the potent- 
I 
ial users of land. 
2, 
In the case of agriculturists, prox- 
imity to the market ccntre of a region confers certain ad- 
vantages, notably those of low transport costs and case of 
access to consumers. These very advantages, however, ensure 
that lnnd is more expensive the nearer it is to the market, 
Through the price system, land is allocated to different 
uses on the basis of, their reppoctive abilities to bid for 
it, which in turn depend on tYdr respective capacities to 
derive advantage from it. ' To be represented in a region, 
a particular type of land use, or industry, must b; z; able to 
out-bid all potential rivals for land at some location. 
Firms and industries ire thus obliged to compete with 
one another for production sites. In placing spatial comp- 
etition to the fore, land-rent theory is more general than 
Weber's least-cost mode'. of analysis, which concentrates on 
one firm or industry at a time and ignores the fact that a 
............... 
1; Boventer, opcit., p. 167, 
2* This matter is dealth with more thoroughly in a 
later chapter. 
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particular location may be the optimum for more users than 
can be accommodated. As Dunn has said, Weber 
It... does not allow for the fact that the minimum 
transport point for the firm may coincide with 
that of another firm producing, a different product 
and capable of ýaying a higher premium for the use 
of that site". 1 
It follows that an individual firm, or industry,, may be un- 
able to afford the location which would allow it to ininimizq 
costs, in which case it must seek the best alternative. The 
location eventually adopted will be that where costs are 
lower than at any of the others where potential rivals can 
all be out-bid; 
For the non-agricultural part of the primary sector, 
however, Dnaid-rent theory is usually of limited value. 
Mining, for example, normally occurs in unequivocally rural 
areas, where the only competition for land comes from agr- 
iculture. In contrast with farming, mining requires comp- 
aratively little surface land and its rental payments are a 
minor item in the total cost bill. ' 
2o' 
Generally, therefore, 
a mining industry can afford to pay more than agriculture 
for a given unit of land, and it takes precedence over the 
latter in the event of competition for a particular location 
arising. 
Other extractive industries may be in a less strong 
.......... ........... ........ . ......... .t....... . ..... opocits pe 80.1 
20 Miningts sub-surface land requirements are irrelevant 
because it is only on the surface that there is comp- 
etition with other industries. 
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competitive position than mining. Stone, clay, gravel and 
similar materials are usually relatively ubiquitous's cOmPa- 
red with minerals. The optimum locations, determined on 
the basis of the least-cost principle, for firms engaged in 
their extraction are accordingly very close to the markets 
for those materials. As the markets are normally towns and 
cities, competition for land often arises in a very acute 
f orm. 
This point may be illustrated with reference to the 
wartime surveys undertaken to, evaluate Britaints sand and 
gravel deposits. l. The riverine gravel beds of the Thames 
valley, for example, represented not only a vital resource 
for the London construction industry, but provided high 
quality land for both building and intensive farming. Comp- 
otition for this land meant that while quarrying was stea- 
dily displticing agriculture, and thereby sterilizing good 
farm-land, urban expansion was debarring quarrying, and 
sterilizing good gravel deposits. In theoreticalterms, 
therefore, the extractive industries were able to out-bid 
agriculture for the land in question, but were themselves 
' 2*' unable to compete with urban-industrial uses, 
............. ................ ......... .............................. .......... ................. ..... . ................. ............... ...................................... .............. . ..... .......... . .................................. .... . ..... See : S. H. Beaver I'Mineralb and Planning" , Geographi- cal Journal Vol-104 (1944), pp. 166-93, and 3.1-11. Woold- 
ridge and S. H. Beaver, ý'The Working of Sand and Gravel 
in Britqin :A Problermin Land Use", Geographical Jour- 
nalt Vol-115 (1950), PP-42-57. 
2. In this context see R. H. Best and R. M. Gasson, The 
Changing Location of Intensive Crops : An_, kmlyl is of 
theirSpatial Distribution in Kent and the Imnlicatio 
iur ijunu-use lanning, -ýtua3. es in itura. L Lana use, Report No, 6, Department of Agricultural Economics, Wye College, Kent, 1966,91 ppe 
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Locational Change During 
Economic Grovith, 
Since the present study, in its empirical aspects, is 
concerned with a region undergoing industrialization, this 
section is focused upon locational change in an economy 
experiencing growth through industrialization. Historically, 
the primary sector has shared fully in the process of indý 
ustrial revolution. It has done so by pnssively supplying, 
in sufficient quantity and at a reasonable cost, the rzoter- 
ials required to make possible the development and expons- 
ion of manufacturing, and by stimulating that expansion 
through raising its output and lowering its costs. Partic- 
ularly in relatively backward areas, it has often been the 
primary sector that has initiated economic growth and crea- 
ted favourable conditions for industrialization. Rapid 
change in, and affecting, tho'extractive industries is 
therefore normal during industrialization,. with significant 
consequences for their location patterns, 
On the demand side of the equation, industrialization 
is accompanied by a massive increase in the total demand 
for raw materials and by structural shifts in the pattern 
of demand. For most materials demand rises, but for a few 
it declines, as manufacturers find cheaper or superior 
substitutes and as changes in taste or fashion cause the 
market to shrink. Ainongst the industries producing mater- 
i, al3 for which there is an expanding market, there will be 
differences in the rate of development. 
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For suppliers, rising demand makes possible the attain- 
ment of greater scale economics and tends to encourage inn- 
ovation. Both of these lead to a reduction in unit costs, 
which may bring about a further increase in demand. Through 
its effect on costs, innovation in the primary sector may 
actually be the origin of expansion in the secondary sector. 
In this respect, it may be aided by external developments 
which reduce the costs of primary products at the market. 
Historically, railway developyent has been of groat import- 
ance in this context, ' During industrialization, these var- 
ious types of change are usually closely interwoven, with 
the demand for primary commodities growing both indopenden- 
tly of and because of falling costs. The net result for the 
typical pr-;. -aary industry is a rise in output. 
With the introduction of the spatial dimension, the 
orthodox economic explanation of how the output of an indu- 
stry is raised becomes inadequate, especially with reference 
to the primary sector. If existing firms are operating at 
the optimum scale for a given industry and no innovations 
o. ccur to alter this position, it would normally be the case 
that a rise in demand, and hence pricc, i%ould be countered 
by the entry of now firms to supply the additional dorvind 
and force a return to the original price level. Taking the 
example of a mining industry, however, now firms would not 
be able to compete on equal terms with those already ostab- 
lished; they would be obligod to adopt production sites 
where co3ts were relatively high - due to their Greater 
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distance from tho market or the poor quality of their minor- 
al resource -, since not all firms can have the least-cost 
location for the industry For the newcommrs to accept 
inferior locations, the price of the commodity in question 
would need to be. sufficient to offer the prospect of a 
normal profit, despite the relatively high costs. 
In the short run, * the original firms would bo able to 
earn excess profits, because of their cost advantage. In 
the longer term, however, that advantage would be annulled; 
according to land-rent theory, competition would arise for 
the best locations and the firms occupying them would be 
required to pay a hiCier premium, Hence, their total costs 
would be no lower than those of firms at other locations'. 
Overall, average cost and price levels would be higher than 
they were originally, because of the entry of new and poorer 
locations into production. 
This, however, takes no account of the innovations and 
cost reductions which, as was stated earlier, normally 
accompany industrialization. Depending on their scale, cost 
reductions through innovation - whether internally or extor- 
nally inspired - partially ortotally offset the increase in 
costs due to the industry's adoption of poorer locations; 
The building of a railway, for example, can so reduce costs 
that mining becomes economically feasible at locotions far 
from the market. Similarly, the development of a new pro- 
cess of extraction can give economic value to a mineral 
resource which would previously have been too costly to be 
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worth working. Thus, the utilization of poorer locations 
may be quite compatible with a general decline in the cost 
of producing a material and conveying it to market. 
Not all primary industries in a particular region will 
benefit from rapid economic growth* Innovations in the 
transport sector, such as the construction of a network of 
railways, may bring about the demiso of some industries by 
exposing them to competition from regions with superior 
natural resources at their disposal. Again, technical pro- 
gress in the manufacturing sector may lead to the decline 
of an industry by resulting in the discovery of a substitute 
for its product, which is preferable in!. terms of quality, 
cost or both,. Similarly, changes in public taste, as a re- 
sult of greater affluence, may contribute to the decline of 
demand for certain materials, and hence to the reduction of 
the industries producing them, Industrial contraction is 
therefore as much o part of economic groafh as expansion, 
though it tends to be ovorshadowod by the latter. During 
contraction, it is to be expected that the poorest, or most 
costly, locations will be the first to be abandoned by an 
industry; 
Mining, Industries on Teesside, 
Within the boundaries of the Teesside region there were 
sufficient minerals and other raw materials to support a 
variety of extractive industries in the nineteenth century* 
Ironstone mining was the most important of these in the 
period with which this study is concerned, but there were 
- 148 . 
others operating at a smaller scale; Of tho latter, jet 
working provides ona example. This was an ancient trade, 
though neglectud since the Elizabethan era, which experi, 
enced a mild resurgence in the early nineteenth century. ' 
l. ' 
By 1850, ornaments and jewellary fashioned from jot 
were very popular in Britain, Whitby, the contre of the 
industry in North Yorkshire, had acquired a certain fame 
20 for the quality of its jet viare. The raw material occurs, 
rather erratically, in the Upper Lias shales and it was 
worked almost wherever these strata were exposed, along the 
coastal cliffs of the North Riding and the inland scarps of 
the Cleveland Hills and their northern outliers at Eston 
and Upleatham. 
3. 
In the later 1870's the jet industry began to decline, 
in North Yorkshire at least,. and it provides an interesting 
example of industrial contraction at the regional scale. ' 
Competition from French and Spanish suppliers, who wore 
able to offer cheaper though poorer quality goods, and an 
adverse change in fashion, which reduced the demand for jet, 
were largely re3pon3ible; 4. 'rhe lattor is a factor to which 
producers of luxury goods are especially vulnerable. 
................. ........ i ... . ....... . .......................... .... ........ . ....................... ....... ...... ... ............. ............... . ........ 
. Fox-Stranmnys, Yorkshire, Vol. 1 of the Jurassic Rocks of Britain, Memoirs of the Geological Survey of 
the United Kingdom, London, 1892, PP*455-56. 
2. Loc. cit,. By 1873, there were 200 workshops in Mitby, 
giving employment to 1 500 people, The vnlue of the 
output in that year was put at Z901000. 
3 Ibid. 9 pp. 127-30. 
4, Ibid, P-456- and M'R. G. Conzen, "The Growth of V4iitbyifl 
chap, 
i, 
pt. 2'of A 
Kývey 
of Miitbyand the Surrounding 
Area, ed, G. H. J. Daysh, Eton, Windner, 1956, p*68, 
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It also seems probable, however, that production costs 
were on the rise in North Yorkshire by that time, and this 
would have damaged the industry's position. The traditional 
practice of the jet miners was to obtain their supplies by 
means of quarrying, but by the 1870ts the more easily, and 
cheaply, won deposits had been exhausted and the tunnelling 
of ndits was common. ' This was more costly than quarrying. 
It would almost certainly have been the case, therefore, 
that the industry would have mot with difficulty even ., rith- 
out the growth of foreign production and a decline in dem- 
and related to fashion rather than price. ' 
1, second minor extractive industry was represented by 
coal minýrz- in North Yorkshire. Although the Conl Measures 
of the Carboniferous era do not extend south of the Tees, 
2; 
there are younger coal soax--. as-in the North York Moors which, 
though thin and of a relatively poor quality, were worked 
throughout the nineteenth century at certain places. These 
seams occur amid the shales and sandstones of the Inferior 
'Oolitos, in the Middle Jurassic, and they were mined mainly 
in the Esk valley and the moorland dales to the south of itý- 
Further north, the working of coal was rarer, but by no 
, 4* means unknown. At Clitherbeck, near Castleton, there was 
.......... . .................... ................. ................ ........................................ . ... ................................... . ..................................... . ............................................................ See quotation from an article by J. A. Bower in Fox- 
StranCviays, o2; cit. j' P-457. 
2 A. *E. Smailes, North England, London, 1960, p. *19 
3. Fox-Strangways, op. cit., pp. 192-94 and 223-. 27. 
4 4'o' For example, in the vicinity of Skelton, See ibid,. 
pp. 223-27 and 459-60, 
150 - 
,a pit which is said to have employed more than forty men 
even in the 18801s. 
1'. 
Apart from its use in the home, moorland coal found 
its nain applicatic)n-in lime-burning in the Pickering dis- 
trict, 
2. ' The miners were local men, many of them farmer 52 
and the coal deposits gave them domestic fuel, part-time 
employment at least, and a means of subs. idising their pur- 
chases, and carriage, of lime from Pickering for their land, 
Both before and after the building of railways around the 
edge of the upland area and through the Esk valley, coal 
from Durham reached the moorland settlements of north-cast 
. 3. Yorkshire by means of pack animals driven by pannior-men. 
It therofore seems probable that the mining of coal in this 
district would not have survived, other than for domestic 
purposes, without the trade in lime. Though of poor qual- 
ity, the Jurassic coal was suitable for burning lime and . 
the moorland farmer, who was often little above the subsis- 
tence level and seldom had much cash available, took adv- 
antage of it; 
At various placest scattered throuLjiout the region, a 
number of other materials were extracted on a relatively 
small scale. Limestone, for example, was quarried at Cox- 
hoe and near Middleton Tyas, though virtually all of that 
............. ..... ........ ....... I .............................. ... ......... ................. . .... . ............ ..... ................ . ...................................... .................... ..... . ............ . ................. ................... Ida Bowes "Cleveland and Tces-Side :A Goojraphical 
Study of ýopulation and Occupational ChanCes since 
l8ooa, unpublished M. A. thesis, University of London, 
1948, p. 290 
2. Fox-Strangyays, op. cit., p. L69. " 
30 J. T. Seviall, An Account of 
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used in the Teesside blast furnaces came from Weardale, out- 
side the region. Most of the villages and towns provided 
markets for local sandstone, torn from the scarp edges and 
valley sides to be used as a building material. 
1. In the 
phase of rapid urban expansion, however, it was clay, from 
the drift covering the lowlands of the Tees basin, and not 
stone which provided the main constituent of the rows of 
terraced, brick houses which were erected to accommodate thq 
influx of industrial workers; 
2. Whinstone, from a dyk-, 
which traverses Cleveland in a south-castorly direction from n 
Preston on Tees, also proved a valuable local construction 
material. It was particularly useful as a road-metal and 
was employed to cobble the main streets of Yarm, Stockton, 
Stokcsloy, Guisborough and even Leeds. 3. 
For most of the extractive industries reprooonted on 
Teessidej however, it would be neither practicable nor of 
much value to examine their spatial development. Generally, 
they employed few people (Table 6.1) and had small outputs; 
The Durham coalfield extended into the region, but the dev- 
elopment of coal mininC would be better studied in relation 
to the coalfield as a whole. It was therefore decided to 
focus upon the Cleveland iron-oro mining industry. 
............. s 
2 Ibid-P P*446 
39 Ibid. j PP-41-42, In the 1890ts, the quarries at Mat Ayton worc purchased by. the Leeds Corporation. 
" 152 - 
1, 
r-I m 0 r-I I r-I ICO : >, %. 0 CYN 
0 
I 
to 
r-I r-i Q 
0) 
t4 -t4 CYN ý10 r-4 - I -. t r-4 - I 9.4 0 
4 
. r-I 4-) 0 z co -1 
.,. 1 0 \0 
l 
C\j LC\ 0 
0 01) I! j Ito CYI\ 54 4-3 0 r-i ri 
0 
4-) r-i Lr\ C- Lr\ 
0 V) H LC\ C\l ON 
'to 17) 
C, q rq 
0 4-) 
CU 
to ý-, z r-i -t - (7, \. C) - I C. - 1 0 ý4 4-3 0 I \10 r-I H r-4 
ci to 4-) to 
ý 40 C) -rq r-I 
d 
r-4 , %0 C, - I \D 4 ) p 
I 
r-i C\j 0 rl cj I CO I 
C) -H rz r-A 
ý tIr (Ij r. E-i 44 -H H 0ý ) 
0 
V) ;. 4 $a r-I \'O (N -t H N (v --+ Z CIL 0 I C\l 
0 -A to r-I 4-3 H H 
0 Id 
cii 
CH 
0 
4-: 1 r-i ON 0 Lr\ r-4 m I- I 4-3 -ý4 UN 
I 
to -ýt 
() to LC\ 
0 r-i .0 
4.. ) ZO 
z 
4.3 0 to 
4-) -rl -ri 
rj ci 
0 -H 4.3 0 
g! $I U) 
0 
4-3 43 43 to 
Cd co co 1ý1 
0 0 10 ; 14 0 
CIS 0 El- cl ri 0 4 
0 4-3 -ri a ý4 0 F-i 
................................................................................... . 
Data from Census; 
........ . .... 
see 
......................... .... 
Chapter 
............... 
50 
................ .......... 
- 153 - 
Iron-Ore Mining in Cleveland. 
The DevelopMent of the 
Industry to 1850. 
Although little use was made of the knowledge until 
after 1850, iroh-ore deposits were known to be widespread 
in north-east Yorkshire long before that dato. Quite apart 
from the evidence of medieval iron workingl, - there are rep- 
ortu from, geologists, mining engineers, naturalists and 
2. others to indicate as much, In addition, Cleveland iron 
ore was used virtually continuously, though on a small scale, 
from at least the mid-eighteenth conturyf 
During its working life, which lasted from 1745 to 
about 1800, a blast furnace at the 111hitchill Ironworks, 
near Cheste-i-q-le-Street in Durham was operated on ore coll- 
ectod from Robin Hood's bay on the North Yorkshire coast. 
3* 
.... ..................... . ................. ....... ...... .......... ............................................. . ............. ................. . ................................... . ...... . ..................................... Scoria heaps and the remains of ancient forges, Ahich 
had clearly used local ore, were known in Wosterdale, 
Bransdale, Rosedale, and Eskdale. See : J. C. Atkinson, 
"Existing Traces of Mediaeval Iron Working in Clove- 
land" ' Yorkshire jýrchaeological Journal, Vol. 
8 (1884), 
PP-30 49T and 13. h1aites, "Pledieval Iron Working in 
Northeast Yorkshire, ', Geography, Vol-49 (1964), ppO '33-42. 
2. Eg. see G. Young and J. Bird,. Geological Survey of the 
Yorkshire Coast London, 1828; J. Phillips, Illustrat- 
ions of the Go6iogy of Yorkshire, 3rd ed., Lo-n-d-oH7,19775; 
and John Yhrloy, "Cleveland Ironstone : Outline of the 
Main or Thick Stratified Bed, its Discovery, Applicat- 
ion, and Results in Connection with the Ironworks in 
the North of England", Transactions of the'North of 
Englandjnstitute of Mining Engineers, Vol. 5 (1 57)9 
PP-165 - 223. 
3.1. Lovithian Bell, "On the Manufacture of Iron in Conn- 
ection with the Northumberland and Durham Coal-Fiold", 
Transactions of the North of Enaland Institute of 
Mining. Engineers, Vol. 13 (1863-64), p. 115. 
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Similarly, the Tyne Iron Company, which had a works at Lem- 
ington on Tyneside, drew supplies of ironstone from the 
coast between Saltburn and Scarborough from very early in 
the nineteenth century, '- Initially, the ore was simply 
collected in baskets from the fallen debris at the foot of 
the cliffs, and then shipped northwards in vessels small 
enough to be beached for loading purposes. Between 1815 and 
1820, howover, the Tyne Iron Company began to supplement 
this material with ironstone ouarried from the cliffs and 
the rock pedestal at their base. 
2. 
Most of the ore gathered in this early period seems to 
hcave been in the form of nodules found in the numerous, tho- 
ugh discontinuous and erratic, bands of nodular ironstone 
3. 
belonging to the Mid-Lias shales. It has been suggested, 
however, that some must almost cortainly have come from the 
more substantial DLAn Scam of the Ironstone Scries, 
4. 
which 
actually Jbm s part of the beach at Kettleness, one point 
where quarrying was undertaken. Bewick believed firmly 
that it was in this period that Pleveland ore gained the 
poor reputation which hindered its acceptance by iromasters 
and hence its development, for many years. 
59 
.............. . .................... ............................ . ............ . ....... . .... . ............... .... . .......... . ................... . ..... . ......... .................... . ................ ... . ............... 
1. Josephy Bewick, Geological Treatise on the District of 
_, 
London 1861, P. 9-10- Cleveland in North Yorkshire .... I 
Fr- 
0 
2. Loc. cit. 
3. R. Tate and J. F. Blake, The Yorkshire Lips, London, 
1876, P-158. 
4: Loc. cit. 
5. Bewick, op. cit., p. 10. 
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Whether as a result of ignorance or cupidity, the men 
employed by the Tyne Iron Company supplemented the iron ore 
they collected with generous quantities of ordinary stone, 
This practice, vdaich had a dpleterious effect on the working 
of blast furnaces and the quality of the pig iron, went 
undetected for a considerable time and led to the disench- 
antment of the irornasters with Cleveland ore. As there 
were eminent geologists of the day who failed to recognise 
the bedded ironstone of the Riin Seam, 
l- and as the fuonace 
managers obviously found it difficult to distinguish betw- 
een the ironstone and ordinary stone, it seems probable 
that the episode was a genuine mistake, Perhaps converted 
to scepticism by this experience, the representatives of 
the Tyne Ir= Company became more cautious, though scarcely 
more discerning, in later years; in 1837 the Companyls age- 
nts roundly condemned a trial shipment of ore from a new 
mine at Grosmont, reportedly declaring that 11... they were 
ashamed to see such refuse on the Quayl, f2. 
' Soon afterwards, 
nonetheless, Grosmont became their major source of iron- 
stone, 
During the first half of tho nineteenth century there 
were relatively few iron-smolting works in North East Eng- 
...... . ................. . .... . .................................. .... I ......... . ............... ......................................... . ........... . .... . ............... .................. . ............... 
1. Young and Bird, for example, seem to have mistaken the 
Main Sean, for limestone %hile the early editions of 
Phillip's work mentioneA only the nodular ironstone 
scams, 
Sao Bowick, 2p. Rit., pp. 8-go' 
2. Marley, OP-cit-, p-178. 
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land. Even in 1850 there were still only ton, with a total 
of thirty-eight blast furnaces, in the counties of Durham, 
Northumberland and the North Riding. All of these had 
great difficulty in obtaining sufficient iron ore of an ado- 
quate quality at an a6ceptable cost. The works at Lemington, 
Birtley, Wylam, Consett and Crookhall had been built with 
the intention that they should use local ores from the Coal 
. 2. Measures, Those at Ridsdale, Haroshaw and Stanhope were 
to rely on local deposits in the Carboniferous Limestone, 
Tow Law, more cautiously was expected to draw on both 
sources, In the event, howovcr, most of these plans failed 
Indeed, they were more declarations of faith than plans, for 
little preparatory work seems to have gone into them. 
The works at Hareshaw and Ridsdale were isolated from 
their markots on Tyneside and high transport cost's, which 
effectively debarred the use of non-local ores as well as 
raising the delivered price of the finished goods, led to 
their early closure. 
3. More generally, local resources of 
iron ore were soon found to be inadequate to support even 
small smelting plants. The North East coalfield, unlike 
the fields in Scotland, Staffordshire and South Wales, proved 
to be remarkably deficient in black-band iron ores; 
4* The 
Birtloy works, for examplc, was expected to obtain its sup- 
.......... . ........................... . ....... . ...................... . ........ . .... . ...... . ..... .............. ...... ............... . ... . ....... ............ 11 Bell, opo'cit., p. 124. I 
20 Marley, op. cit., pp. 166-69. 
3. ibid., p. 167 0 
Bell, opcit., p. 109. 40 
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plies of ironstone from a two-inch thick band in the roof 
of some old coal workings noarby. 
16 The Consett and Crook- 
hall works were exceptional in that up to 1850 they were 
able to rely almost entirely on Coal-Monsurcs ore* 
2. 
Most of the North Eastts smelting works drew thoir 
supplies of iron from a variety of sources, including some 
in Scotland, 3. and the Tyne Iron Company was not alone in 
being interested in the North Yorkshire deposits. Joseph 
Bewick, senior, was ih 1827 sent by the Birtley Iron Com- 
pany, then his employer, to reconnoitre the coast between 
4. 
the Tees and Flamborough Held. In his subsequent report, 
Bewick recommended Kettleness as a suitable point for the 
working of ironstone, but the Company declined to accept 
his advice. The main reason, apparently, was that the 
transportation problem was considered insuporablc. 
5* There 
was no railway in the vicinity and it was questionable whe- 
ther the cost of buildinS proper docking. facilities could 
be justified. Without a harbour, it was doubtful whether 
or not the project cuuld be a success; for the shipping of 
stone directly from the beach was difficult and relatively 
expensive, In addition, it could only be undertaken during 
......................... .... .................... .......... I ...... . ........................... ...... ............................................................ . ............... . ..... ...... ................................ 19 Ibid. 0 p. 111. Bowick (op. cit., p. 12) adds that in addition to tearing down the roofs of old coal mines 
to extract ore from the thin scams in them, it was 
also to, -=on to sift and sort colliery spoil heaps for 
the same purpose, such was the shortage. 
2. Marley, op. cit., p. 168. 
3. Ibid., pp. 166-69. 
4. Bewick, OP. cit,, pp. 12-13. 
5. nid., P-14; and Arley, Mcit., p. 167. 
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the summer months, which meant that it would not be possible 
to secure a regular supply of ore for the works. 
These objectiom were eventually largely substantiated. 
Eleven years later, in 18.38, Bewick did begin quarrying ore 
from the beach at Kettleness and Staithes, or. behalf of the 
Wylam Iron Company. As had been predicted, while the qual- 
ity of the stone and the actual working costs were nccept- 
able, transporting the ore to the furnaces proved to be a 
serious problem. For this reason, the project was short- 
lived. The Company decided to look to alternative sources, 
and it abandoned the workings at 3taithes in 1840 and those 
at Kettleness in 1842.1' 
Mcanwb--le, the discovery of ironstone in tho Esk valley, 
during the course of excavations connected with the buildifig 
of the -VJhitby..,., nd Pickering Railway, had stimulated interest 
in the possibility of the coastal deposits extending inland. 
, 29 In 1835 the Whitby Stone Company opened a mine at Grosmont, 
This was followod, in 1840, by the establishment of the 
Wylam Iron Companyto Eskdaleside mine. 3o Both of these 
worked the Pecton and Avicula seams. Soon after these dev- 
elopments occurred, ironworks at Lemington, Wylam, and 14alker, 
on Tyneside, and at Birtley, Witton Park and Bedlington, 
Bowick, OPcit., pp. 14-15, 
2. S. K. Chapman. Gazotecr of Cleveland Ironstone Mines. 
Dorman Museui Rcscarch Report, No; 1, Pliddlesbrough, 
1967, P-5. 
3. Ibid*j P04. 
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elsewhere in Durham and Northumberland, were using ore from 
the Grosmont districtl- IWhitby, stonet as it was usually 
known, after the port from Mich it was shipped. At Walker, 
a furnace wis built to smelt a mixture of mill-furnace cin- 
der and lffiitby stone, and a second was crected to use only 
-2. the latter matorial, 
Nevertheless, the exploitation of ý. Ibitby stone did not 
3. have a revolutionary effect on the North East iron industry, 
It did not, for example, put the area's pig-iron producers 
on a competitiVe footing with those in Scotland. Ironstone 
from the Coal Measures was comparatively expensive in the 
North East; in 1835 and 1836 it cost 16s. per tpn at Birt- 
leYs 7s. 6d; pQr ton at Wylam and 7s. to 8s. per ton at 
Shotley Bridgo. 4. Whitby stone was little difforents sell- 
ing on Tyneside for about 9s. per ton at that timo; 
5* Thus, 
although the Tyneside iromasters were pleased to have acc- 
oss to this now sourco of iron ore, for many firms it was 
no cheaper than the local product, and for those with in- 
land works it was more expensive. An additional consider- 
ation was that the iron content of Whitby stone was only 
25 per cent, whereas that of ore from the Coal Measures was 
usually about 30 per cent. 
............................ . ................ ............................. I ......... ..... I ........... ................ ................... ................... . ............. ................... .................... .............. 1. Bell, op. cit.., p. 124. 
2. Ibid., pp. 122-23; and Bew: ýck, op. cit., p. 25. 
3. Sce Bell, op. cit., p. 116. 
4. Ibid. $ pp. 111-12. 
50 Ibid. 9 P. 115. 
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In 1844 Lowthian Bell was made responsible for the con- 
struction of the second blast furnace at the Vlallwr works 
of Losh, Wilson and Bell. It was intended that this furnace 
should use Whitby stone alone. 
'- To minimize transport 
costs, Bell arranged for the ore to be calcined at Grosmont. ' 
This proredure was reluctantly abandoned a year later, as 
it had been found that the advantage it gave was outweighed 
by extra costs resulting from the tendency of calcined stone 
to crumble very easily during transit. Shortly afterwards, 
Bell became so dissatisfied with 'NThitby stone that he ter- 
minated the contract with his Grosmont suppliers and leased 
a black-band royalty at St", Andrevis in Scotland. This arr- 
angement proved even less satisfactory, and shipments of org 
from Whitby to the Walker works were soon resumed. Like 
others, Boll found that the long haul to tho blast furnace 
meant that Scottish ironstone was quite an expensive as 
ore from more local resources, 
29 
The Whitby stone was thus neither cheap nor of a high 
quality, but it was plentiful. This was an important factor 
in the development of mining in the Grosmont area; for the 
black-band deposits it Durham and Northumberland were rarely 
sufficient to keep a furnace in blast for long, 
3* Moreovcr, . 
the Grosmont mines were located alongside a railway and were 
............. .... ................. .................. . ...................... ........ . ......................... ............... ......... . ............................. . ............................... ........... ......... ............ .................... 1. See Bowick, op. cit., p. 26, 
land 
Grevillo Jones, "A 
Description of IkIczsrs. Be Brothers' Blast Furnaces 
from 1844-1908", Iron and Coal Trades Review, Oct. 2, 
1908t P-1423. 
Bewick, op. cit., pp. 26-28; and Bell, op. cit., p*116. 20 
3* Bell, op; cit. $ pe115 
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very close to the harbour installations at VIhitby, which was 
only six miles away. Ironmasters could therefore obtain 
large and regular supplies of medium-cost ore without the 
prior necessity of hoavy investment in transport facilities, 
Most works in the North East consequently drew some of 
their ironstone supplies from the Grosmont district. As 
Bewick - who worked one of the royalties - admitted, however, 
those on Tyneside were the most favourably located to use 
Firms with inland works had to meet a4dit- Whitby stone, 
ional haulage costs, 
The mining of iron ore in the North East prior to 1850 
was thus of greatest importance to, and in, plaoes outside 
the Teesside region. However, it is of interest in the 
present context in that it provides a historical porspec- 
tive for later developments. In a very general sense, too, 
the events in this early period arc amenable to interpret- 
ation within the framework of location theory; Much of the 
mining was undertaken, in their own interests, by iron man- 
ufacturing firms rather than genuine mining companies, but 
this does not disguise the fundamental concern with minim- 
izing costs. Apart from any other consideration, this was 
necessitated by the keen competition from Scottish iron 
manufacturers, who had the advantage of cheap supplies of 
ore, 
The blast furnaces in Durh, -; im and Northumberland in this 
period - there were none in North Yorkshire - wore generally 
........ ................. ................... . ................ . .................................... ........... ...... .......... Bewick, ()P. cite, P-30* 
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located close to deposits of iron ore. Coal could be obt- 
ained over a wide area, but ore in quantum was comparatively 
rare. This policy meant that the costs associatod with the 
mining of ironstone were kept as low as possible. Transport 
costs were minimal, sinco tho tmarket' for the ore was imm- 
ediately at hand. As the black-band ironstone was. often 
worked in abandoned coal mines, production costs were also 
low. However, the deposits wore generally small, and when 
they were exhausted, the blast furnaces had either to bo 
abandoned or supplied from alternative sources, 
For manufacturers with works close to navigable water, 
such as those on Tyneside, the Grosmont ironstone deposits 
were generally the nearest in economic terms once local 
resources nad beon consumed. From the Grosmont district, 
large supplies of ore could be obtained at a cost little 
different from that incurred when black-band deposits were 
worked in the North East. Bowick argued that Whitby stone 
would have been still cheaper if steps had boon taken to 
enlarge and otherwise improve the harbour at Whitby, which 
suffered from congestion and silting, 
10 Then, the coal 
ships returning empty frok London to the Tyne could have 
filled their holds with iron ore, As it was, there was 
insufficient space to accommodate such largo vessels, and in 
any case they copld not have lnft the harbour fully laden, 
On the other hand, had there been no harbour at Whitby; 
and had the Vihitby-Pickering Railway not been built, it is 
........... . ... ........... .......... . ............... ............. ........................ ....... ................. ......... .... 1, Ibid. p pp-157-65o 
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probable that the ironstone resources of the Grosmont dis- 
trict would not have been developed at all. The ironmast- 
ers were uniilling, and perhaps unable, to invest in tran- 
sport facilities, as is shown by their reluctance to mike 
permanent arrangements for shipping ore from the North 
Yorkshire coast. As late as 1847, men were employed at 
Saltburn to collect ironstone from the beach and load it 
on to small vessels bound for Tyneside which viere run 
ashore at low tide. 10 
While the Tyneside iromasters could ter-; asonably 
satisfi, -, d with their arrangements for obtaining supplies of 
iron ore at this stage, firms with works at inland locat- 
ions were in a more difficult position once local deposits 
had been exhausted. Ono such was the firm of Bolckow and 
Vaughan, which had a finishing works at Middlesbrough; and 
blast furnaces at Witton Park near Bishop Auckland. Its 
smelting plant was built on the undorstanding that adequate. 
quantities of ore would be forthcoming from nearby coal 
workings. This expectation failed to materialise and res- 
ort was made to Whitby stone, an expedient that involved 
transport outlays which brought the firm to the brink of 
' 
24ý. 
bankruptcy, 
..................... ........ . ................ .................. . ... . ............ ...... . .... ................... . ......... .......... 
-ýt- ......... .......... ......... . ............. ............. . .......................... 
1. An account is given of this work by Sarauel Frederick 
Okey in "Ironstone Workin& in Cleveland in the 19th. 
Century", typescript dated 1884 in Middlesbrough 
Public Library, Reference CL 622.9 
2* Soo Ron Gott, Henry Bolckbw Founder of Teesside, 
Middlesbrough, 1968, p, 28* 
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While scarching for a solution to the problem facing 
his firm, John Vaughan was shown some samples of ironstone 
collected from the proporty of a Mr. A. L. Maynard at Skin- 
ningrove, 
" 
which was on the coast and only a few miles 
from the mouth of the Tees; , The samples suggested the 
presence of ironstone of a satisfactory quality, and, thr- 
ough the offices of, Samuel Okey, it was eventually agreed 
that Messrs. Roseby would begin working Maynard's property 
on behalf of Bo1ckow and Vaughan in 1848, The first c-)ns- 
ignment of ore from Skinningrove was sent to Witton Park in 
*2 The stone was found to have an iron August of that year, 
content of 31 per cent, which was appreciably higher than 
that of ore from Grosmont. 
3. In all, the Rosebys sent ab- 
out 800 tons of Skinningrove ironstone to Witton Park. Then, 
in the summer of 1849, they met with financial difficulty 
, 4. and Bolckow and Vaughan took over the workings themselves. 
The skinningrove deposits, which were an outcrop of 
the ýbin Seam, provided a solution to Bolckow and Vaughan's 
immediate difficulties, The ore was of a high quality and 
the deposits were substantial and much nearer to the Witton 
Park works than were those in the vicinity of Grosi,. iont. 
Encouraged, the firm sponsored investigations further inland 
and in the summer of 1850 the 143in Seam was identified at 
Eston, where it outcropped along the northern scarp of the 
hills. 59 Within a few weeks, arrangements had been mide to 
By 01cey - see op. cit., 
2. ýbrley, op. cit;, p'185 
3' Bell, op. cit;, p; li6. ' 
4. Dbrley, op. ýcit., p. 185. 
5. Ibid., 
f p*187. 
- 165 - 
begin mining at Eston and for conveying the ore to Witton 
Park. A little later, work was started on the construction 
of blast furnaces near Middlesbrough. 
Post-1850 Development. 
The Cleveland iron-oro field was not contained entire- 
ly by the Teesside region, and the southern districts ar- 
ound Rosedale and Grosmont have been excluded from the fol- 
lowing discussion. In some rospects the orefield approxi- 
mated quite closely to Wilson's model coalfield. Thus, the 
former, like the latter, had one effective mineral scam. 
While the pro-1850 workings took ore from various, scams and 
nodular beds along the coast, and from the Pecten and 
Avincula seoms at Grosmont, development after the Eston 
discovery was confined to the Vlain Seam, ', 
Effectively, too, there was but one market, the 
Stockton-Middlesbrough area to the north of the orefield and 
in the centre of the Teesside region. It was to that cent- 
ral area that the grent bulk of the Cleveland ironstone was 
sent initially, though some was subsequently forwarded to 
places outside the reGion. Again, as in Wilson's model, the 
mineral scam attained its mnximum elevation and outcropped 
........ . ........ . ... ............. ...... . ........ . .................................................. ................ .... . .... ..... . ................................. I ........................... . ........................................................... The Pecten Scam was worked occasionally in North 
Cleveland, but only incidcntally to the Main Seam; 
The poor quality of the ore from it discouraged the 
practice, unless the Pecten was so close to the Main 
that little extra cost was incurred. 
See T. H. Whitehead, et. al., The Liassic Ironstones, 
I'Momoirs of the Geological SUi: -veyof Great Britain 
The Mesozoic Ironstones of England", London, 1952, 
pp. 50-51 and 55-58, 
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where it was closest to the markot. From there, it dipped 
in a general south-eastward direction. 
The analogy should not be pressed too far, however, cis 
there are some important differences between the Cleveland 
orefield and Wilsonfs hypothetical coalfield. Those are 
explored at a later stage, but mention may be made here of 
spatial variations in the thickness and quality of the Cle-r 
veland ýbin Seam, geological faults affecting the working 
of the ironstone and the fact that Toeside was a more comp" 
lex region that that depicted by the model. 
In cor. %-aon with the Pecten, Two-Foot and Avicula scams, 
the Cleveland MAin Seam is part of the Ironstone Series of 
the Middle lias. " It is fouryl throughout the Cleveland 
Hills and their outliers, where the Middle and Upper Lias 
shale formations have been protected by a cap of relatively 
resistant sandstones dating from the Middle Jurassic perio4, 
but the Ironstone Series as a whole has been removed by 
2 
erosion from low-lying areas such as the vale of Guisborough. 
Those various strata reach their highest elevation in north- 
1. 
............ . ......................................... ..................................................... ...................................................... ... . ...................... Most of the geological information comes from the 
following sources : 
Whitchoad, op. cit., chap. 3; Vernon Wilson, British 
Raftional Geology : East Yorkshire and Lincolnshire, 
Department oF Scientific and Industrial Research, 
Geological Survey and Museum, London, 1948; 
Fox-Strangways, op. cit.; G. W. Lamplugh, C. B Wedd and 
J. Pringle, ron Ores : Bedded Ores of the Lins, Oolites 
and Lqter Forrrhitions in Rhp-lanri- vnl--12 of Olklpmolrs, n7-- 
the Geological Survey : Special Reports on the Mineral 
Resources of Great Britainl'y, London, 1920, chap. 2. 
2. John Jones, 'On the General Geological Features of the 
Cleveland Iroh District", Procoedings of the Instit- 
ution of Mechanical Englneers,. (1871), P-191- 
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west Cleveland, and they dip south-eastwards from there to- 
wards North Skelton, which lies at the contro of a synclinal 
basin. 
The Main Seam outcrops at an altitude of 400 feet at 
Eston, but in the vicinity of North Skelton it is more than 
400 feet below sea-level, In part, however, its great 
depth in the latter aroa is due to an easterly downthrow of 
200 feet which is associated with the Lockwood Beck Fault. 
A second major disturbance, the Upsall Fault, affected the 
ironstone strata, This runs in a Sencral cast-west direc- 
tion through the vale of Guisborough and it has a northerly 
downthrow. As a result, tho Main Seam outcrops along the 
northern scarps of the Eston and Upýeatham Hills as well as 
the Clbveland Hills. 
The Ironstone Series as a whole varies in character 
from one part of Cleveland to another, but in a regular 
manner. 
The outstanding effect is that the bands show 
comparatively little variation if followed in 
the direction of the prevalent strike, viz. 
E. N. E. and II. S. W. I but deteriorate rapidly both in thickness and quality in the direction of 
dip, that is towards the S. S. EOlo 
Thus, the Main Seam is at its thickest at Eston, where it 
reaches llj feet. From that point, it diminishes towards 
the coast - being 101 feet at Upleatham and 81 feet at 22 
Skinningrove - and towards the wost. Two to three miles 
.................... ...................... ................... . ............ ........ ......... ............................ . ....... . ............. ....................... . ............... . .......... 
Whitehoad, oi2-cit-, P. 37 
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south of this northerly outcrop, the bbin Seam is split 
into two blocks by a wedge of doggery ironstone which, in 
turn, gives way to shale. With distance, this wedge widens 
and, as it does so, the separate blocks of the Plain Seam 
become thinner and further apart. It is doubtful whether 
even a trace of them survives so far south a-1 the Esk 
valley. '- 
The quality of ore from the Dbin Seam also deteriorates 
to the south of Eston, In an cast-West line drawn through 
Eston, Uploatham and Skelton, the iron content of the stone 
ranges between 33 and 31 per cents 
2s South of this line it 
steadily declines, until it becomes too low for commercial 
purposes. In the vicinity of the most southerly workings, 
the iron crntont is between 25 and 27 per cent. Addition- 
allyt the proportion of silica, a substance with a dele- 
terious effect on the value of ironstone, increases from 8 
per cent in the north to 15 per cent in the south. 
3. 
1"hus, the position and character of the Cleveland ore- 
field were such that the total cost of mining and marketing 
the ironstone night reasonably be expected to have been low- 
est in the neighbourhood of Eston, where the Main Scam came 
closest to the market, where it outcropped at the surface, 
and where it attained its maximuk thickness and quality, ' 
Costs should have been marginaily higher to the cast, along 
..................... .............................................. ..................... .......... ..... .......... I ....... . ....... ........................... . ..... . ................................. .... 1. Ibid. j PP-40-440 
20 lb-Wid., P. 43. 
3. Loc. cit. Ironstone is not marketable if its silica 
content is more than two-thirds that of the ore. 
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the outcrop, because of the increasing distance from the 
market and the slight deterioration of the I-lain Scam . -iri 
that direction. To the south and south-east, costs should 
hnve risen steadily, with the growing distance from the 
market and as the Main Seam became thinner, poorer and 
deeper. 
These hypotheses, however, are difficult to substan- 
tiate in dotqil; ýbny of the more important ironstone mines 
in Cleveland were eventually taken over by the firm of 
Dorman, Long and Company, which has very recently become 
a part of the British Stool Corporation. So far as is known, 
cost accounts of mining operations in the nineteenth cent- 
- 
1.14nny 
records ury have not survived the ravages of tire, 
were undoubLedly discarded during the process of company 
amalgamation, and the remainder are believed to have peri- 
shed during World War II, when a number of Dorman-Long 
buildings were destroyed or damaged by fire. 
Nevertheless, there is little doubt that in goneral the 
cost hypotheses offered abovo are correct. In terms of pro- 
duction costs, Eston, Normanby and Upleatham were accepted 
by-contemporarics as the best locations for mining, ' Costs 
were certainly higher in the Loftus area, which was more 
distant from the market and where deep shafts were necessary 
to tap the 14n7in Scam, Furthor south, where conditions stea- 
dily deteriorated, 11 ... a good deal of money was lost in 
Information supplied by Mr. G. Gull, former Secretary 
of the Cleveland Mine Owners' Association, 
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if -1. sinking shafts and mking railways which were never used . 
There is, however; some fragmentary evidence to suggest 
that a rather paradoxical situation with. regard to labour 
costs arose in the 18701-5. The payment to labour constit- 
uted a large part of the total cost of producing ironstone, 
but in 1879 some of the better-placed mines incurred higher 
labour costs per unit of output than some of those in rel- 
ativaly poor locations. To explain this anomaly, it is 
nece'nsary to take account of local conditions in the labour 
market. 
One of the more persistent problems facing the Cleve- 
land mining industry in the period covered by this study 
was a sho. -Vege of labour, especially of skilled labour, ', 
Enough general labourers could normally be attracted into 
the industry, though the poorer firms met with difficulty 
in times of expansion, but there were generally insufficient 
experienced men. 11any of the Cleveland miners were ex- 
agricultural workers, and even in 1873, after more than 
twenty years of the industryts development, two-thirds of 
them had previously hold other typos of job. 
2. In Durham, - 
by way of contrast, only ono-tonth of the coal miners had 
........................ ....... ........... - ------- 1. H. Palmer, Minos Agent for Dorman, Long & Co, Ltd., 
"A Talk on Ironstone and Limestone Delivered to Members 
of the Head Office Staff, Dorman Long & Co. Ltd., at 
Brunswick Stvl, October 1q 1936, "typescript in the 
possession of Mr. G. Gull, p. 2. 
2. Information from extracts of 11 Mr. Rupert Kettle's 
Award in the Matter of the Claim Made in Narch, 1873, 
by the Ironstone Miners of Cleveland for a Rise in the 
Rate of Wages, " 9th'July, 1873, in Cleveland Mine 
Owners' Association, Minute Book, No. 1 (1873-75). 
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' 
1. known any form of employment other than mining, 
The shortage of skilled and experienced miners in 
Cleveland was undoubtedly partly duo to the speed with which 
the industry developed until the early 1880ts, when it rea- 
ched its zonith in terms of output and employment. Another, 
and probably more important, factor, howover.. 'aas that the 
mine owners used the shortage as a justification for keeping 
wages below those paid in the coal industry, arguing that 
because of the discrepancy between them inimrms of skill and 
experience the average Cleveland minor was not worth as 
much as his counterpart in Durham. This attitude tended to 
perpetuate the problem; for the owners were unlikely to be 
able to attract the men they wanted by paying lower wages 
than theywere already earning in the coal industry. 
A result of the shortage was that the skilled miners 
in Cleveland were highly mobile, tonding to move from one 
nine to another whenever there was an opportunity to incro- 
ase their earnings, Now firms had to offer wages higher 
than the norm to attract sufficient manpower, and the estab- 
lished firms were obliged to raise their rates in order to 
retain their men. The highly competitive bidding for labour 
meant that companies with mines in the poorer parts of the 
Orefield had to pay higher wages than they could reasonably 
afford in many instances, while even those in a strong pos- 
ition suffered from the instability of their labour forces. 
11 Loc. cit. 
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To encourage more settled conditions, members of the 
Cleveland Mine Owners? Association agreod. amongst themsolves 
to adopt a policy designed to bring about the equalization 
of earnings within the district; 
1. 
While some categories 
of employees were paid a daily rate, the men actually eng- 
aged in the winning of the ironstone were paid according to 
piece-rates. The basis of those was Itonnnge', the amount 
paid for each ton of ore won, loaded into tubs and sent to 
the surface. The Ownerst Association declared a standcrd 
tonnage rate and fixed datal wages to be paid by member 
firms. 
Tonnage, however, was only the basic norm for men on 
pieco-work. In addition, Iyardaget was paid for the rom- 
oval of waste material, and 1considerationt money for wor- 
king in unusually difficult, dangerous or uncomfortable 
conditions. These extra payments were intended to compon- 
sate miners employed in places where productivity was un- 
avoidably low for reasons outside their control. They were 
thus a moans of equalizing earnings between mines. To en- 
sure their use for no other purpose, firms belonging to the 
Ownerst Association were required to obtain the consent of 
2 that body before making yardage and consideration allowance5. 
. ........ . ................... .......... ... . ............ . ... ........ ...... ...... ................................. ....................................... ... . ............... .................. ...................... ... ........ ............ 11 This body was formed on the 18t)a. March, 1873, as a' 
prelude to establishing a Joint Committee of repres- 
entatives of the owners and the miners, which had been 
suggested by the Cleveland Minerst Association. It is 
probable, however, that the policy of trying to oqua- 
lize earnings pre-dated the Ownerst Association, on an 
informal basis. 
2, A committee waN appointed to investigate an'application 
if there was some doubt about its propriety. Often, - 
toop the applications wore dealt with by arbiters app- 
ointed by the Joint Committee of Owners and Miners; 
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Idaally, this arrangement should have resulted in the 
full equalization of, earnings throughout, the districts with 
miners in difficult places being paid higher rates than 
those working whero the stone was easier to win. It should 
also have meant that all firms were able to obtain a fair 
share of the available labour. Labour-cost differentials 
would still have remained, however, since mines in. the 
better parts of the orefield would have had a higher output 
per shift - because working was easier and would have paid 
less to labour for each ton of ore won, 
In practice, the results of the Owners' polic3r were 
less straightforward. Conditions could vary considerably, 
and from week to week, within a mine as well as between 
mines, and : eates of remuneration for the miners were cont- 
inually being adjusted, often under pressure from the Minerst 
Association, to meet local circumstances, It was conseque- 
ntly difficult for the Ownerst Association to keep tight 
control of rates of pay. In 1875 an investigation was made 
into yardage and consideration payments in Cleveland*' 
1. 
Not 
surprisingly, it was found that since the tonnage rate had 
been fixed for the district, yardage and consideration rates 
had been deliberately used as instruments to attract labour, 
The move towards the equalization of earnings had thus been 
checked, but differentials were smaller than thoy had been. 
"Report by Thomas Allison and J. Dennington on Yardage 
and Consideration Payments, ', in Cleveland Mine Owners' 
Association, PUnute Book No. 1 (1873-75), April 19,1875, 
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Table 6.21" 
Earninas of Cleveland Ydners in 18 
Average Pavmcnt Per Man Average Earnings -per Man 
per Ton of Ore Raised,. 2er Shift. 
d* S. d. 
Normanýy. 9.61 Lofthousee 4. 5; 9 
Brotton, 9'45 Upleatham, 4. 5ý9 
Park Pit. 9: 36 Chaloner, 4. 507 
Chalonar, 9 34 Craggshall. 4; 4! -7 
Lingdale. 9: 23 Lingdale; 4. 4'6 
Spa, 9.13 Normanbys 4. 4-4 
Eston. 9.09 North Skelton* 4. 1*5 
Upleatham. 8,91 Eston, 4*" 1 
Huntcliff. 8'85 Park Pit; 4. ' 0: 7 
Lofthouse. 8! 62 Spa. 4! - 0.4 
North Skelton. 80 61 Kirkleatham. 3 -9-ý4 Ormesby. 8.53 Brotton, 3 8.4 
Kirkleatham. 8'18 Huntcliff' 3! 6! 9 
Longacres. 8: 18 Ormesby. 3 508 
Craggshall. 7.94 Longacres, 30- 5.7 
Becaase. of the complexity of the factors governing the 
labour market, labour costs and earnings varied between 
mines less simply than might be supposed, as is indicated 
by Table 6.2. For example, Normanby, which was in one of 
the best locations on the orefield, incurred the highest 
labour costs. This may have been because Bell Brothers, 
who owned that mine and were primarily iron manufacturers, 
were concerned most of all with obtaining a large and reg- 
ular supply of ore for their works, and were prepared to 
pay relatively high wages in order to keep their labour 
force, In addition, the northern mines, such as Normanby 
and Eston, had certain advantages which meant that labour 
............ ........ ..... .... ............................. ................... . .......... . ....... . .............. 11 Data from : "Abstract of Pay Books of Cleveland Mines 
Presented by Secretary to a Meeting of the Cleveland 
Mine 0, mers' Associationý', 11 December, 1879, in 
Minute Book No. l. 
The data refer only to one fortnightly pay in each 
case, and they are only for minerst wages; they do 
not include the earnings of men paid a daily rate. 
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costs were less critical to the companies owning them. They 
had been the first to be established and their royalties 
were low, they were nearest the market so that transport 
costs were also low, and their ore was of a hiýjier quality 
than that of mines further south. In all, therefore, it is 
not necessary to revise the hypotheses made initially conc- 
erning variations in the total cost of mining in different 
parts of Cleveland, 
Returning to the subject of the actual developmenL of 
mining, in Cleveland, the 'commercial discovery' of the 
Main Seam at Eston in 1850 was a crucial turning-point for 
the industry. 
2. 
In little more than two months, Bolckow 
and Vaughan opened the first trial quarry; in less than 
three, the first load of ore was sent to the Witton Park 
furnaces; and by the end of 1850, more than 4,000 tons of 
ironstone had been won and despatched . 
3. In 1851 a private 
branch line was built to connect the Middlesbrough and Red- 
car Railway with the quarries at Eston, which yielded 
188,000 tons of ore in that year, 
4. 
Also in 1851, the 
Derwent Iron Company opened quarries at Upleatham, and a 
branch railway to serve them. 
5. 
............................................ ....... ........... . ..... . 1. Bolckow and Vaughan contracted tp pay only 8d, per ton 
royalty on ore from Eston, but many firms had to pay 
much higher rates. 
2; The term tcommercial discoveryt is probably most accur- 
ate historically, since tharc were many who subsequ- 
ently claimed to have known of the presence of ironstone 
in the vicinity before 1850. 
3. ýbrley, op. cit, p. 187- 
4. Ibid., p. 190. 
5e William Weaver Tomlinson, The North Eastern Railway 
Its Rise and Development. Newcastle upon Tyne, -19-17 
P-509. 
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The Eston discovery was not so fortuitous as has often 
been assumed. The ironmasters of the North East had been 
searching for many years for deposits of iron ore which 
would assure them of a sufficient supply at an acceptable 
cost. The exploratory surveys undertaken by Bolckow and 
Vaughan in northern Cleveland were merely the latest in a 
long series. They were made because of the need to find a 
source of ironstone nearer to the smelting works than Gros- 
mont; high transport costs had placed the company in eiff- 
iculty. The beginning of mining at Skinningrove in 1848 
helped to alleviate the problem. Soon afterwards, as part 
of a continued effort to reduce transport costs, Bolckow 
and Vaughan's "... attention was ti. Lrned to the Eston and 
Upleatham h! Ils, not from any geological reasoning at first, 
but from their proximity to Middlesbrot and to railway 
communication There followed a. period of a year 
in which these inland areas were examined for traces of the 
' 2' Trial drifts were made at deposits found at the coast, 
Upleatham, Eston and Normanjj ; all with negative results . Ys I 
before the ýbin Scam was eventually located and traced along 
the edge of the Eston Hills. Thus, the decision to open the 
first nine at Eston was the result of a deliberate attempt 
to minimize transport costs, though it was fortuitous that 
the Plain Seam was at its best where it came closest to the 
market. 
1. ZvL-rley, op. cit., p. 186. 
2. Ibide, pp. 186-87. 
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Depails of transport costs in this period have not come 
to light,, but there is no doubt that Bolckow and Vaughan 
benefited a great deal from their initiative. Prior to 1850, 
ore was shipped by sea to BUddlesbrough, from Whitby and 
Skinningrove, and then forwarded to Witton Park by rail. 
The establishment of mines at Eston immediately removed the 
necessity for the first sta8c of this journey, which must 
have been time-consuming and expensive. With their private 
railway, Bolckow and-Vaughan could send ore from Eston to 
a point on the Stockton and Darlington Railway system, near 
Middle3brough, for a very small cost. Once there, the ore 
could be moved on to Witton Park in the same trucks, without 
the cost of transferring it from ship to shore. The build- 
ing of bldst furnaces in the vicinity of Middlesbrough 
increased the overall savings in transport costs, though the 
furnaces at Witton Park were kept in use; 
The boundary of the royalty leased by Bolckow and 
Vaughan enclosed the greater part of the Eston Hills, Other 
firms were quick to lease the mineral rights in neighbouring 
areas. The Derwent Iron Company obtained the Upleatham 
royalty to the east and began work there in 1851.1. In 1854 
Bell Brothers established mines on R. W. Jacksonts property 
at Normanby, In both cases, as at Eston, it was possible to 
............................ ............................... . ..... ........... . Chapman, op. cit,, provides a useful chronological guide 
to mining development in Cleveland, and, unless other- 
wise stated, the datew referred to here have boon taken 
from his Gazateer. 
- 178 - 
work the Main Seam by quarries at first, and later by adits. 
For the Derwent Iron Company, as for Bolckow and Vaughan, it 
was also a simple matter to build a short railwgy to connect 
the ironstone workings with the Stockton and Darlington 
Railway Company's branch line from Middlesbrough to Redcar, 
Bell Brothers, however, were denied this facility for moving 
ironstone for a number of years, because of the terms of 
their agreement with the Normanby lessor and the internicine 
struggles of rival railway interests in the district* 
With the principal royalties in the northern part of 
the orefield quickly leased, the next phase of development 
involved the opening of mines along the north-facing scarps 
of the Cleveland Hills, to the south. First, however, it 
was necessary to extend the local railway network, in order 
to make that practicable, and railway construction had fal- 
len into disfavour with investors as a result of the many 
failures amongst railway projects in the 1840ts. 
2* Another 
obstacle to be overcome was that few of %Cleveland's indus. 
trial leaders were at all sanguine about the prospect of 
mining to the south of the vale of Guisborough being a suc- 
cess. Even John Vaughan, whose perseverance had resulted in 
....... ...... . ............ . ................................ . .... ....... .................................... .... . ............ ............ . 
1. This point is dealt with more fully in the chapter 
concerning the manufacturing industries. Basically, 
however, R. W. Jackson, whose property the Normanby 
royalty was'. hopod to capture part of the mineral 
traffic for the railway combine he represented by 
building a line north from Normanby to join the- 
Stockton and Darlington Company's Middlesbrough-Redcar. i 
branch. He was prevented from doing so by Parliament, 
where the latter firm had a powerful lobby, and Bell 
Brothers had to use a more circuitous route to take 
ore from Normanby to Middlesbrough; 
2. See Tomlinson, op. cit; P-509; and J. S. Jeans Pioneers 
of. the-ClevelarOF -Iron- Trade, Middlesbrough, 1875, 
pp. 124-25, and PP-73-39-40. 
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Table 6.3 
Chronology of Mining Development in Cleveland. 
Date of 
Opening 
Mine Date of 
Closing 
Type of 
Mine, 
Company Responsible 
for Establishment. 
1850 Eston; 1949 Adit. Bolckow &- Vaughan, 
1851 Uplentham; 1923 it Derwent Iron Co. 
1854 1898 Normanby, it Bell Brothers. 
Cod Hill. 1865 it J. W. Pease ? -- Coo' 
1856 Bolman Ban1k. 1885 if Weardale Iron Co; 
* 1857 Swainby, 1860 It Holdsworth &- Co 
1860 Ingleby. 
1 
1865 if Ingleby Mining 
ýo, 
1861 Skelton Shaftl938 Shaft, Bell Brothers. 
1864 Hob Hill. 1874 Adit. Pease & Partners. ' 
Spao 1904 Gjers, Mills & Co. 
Loftus. 1958 Pease & Partners 
1865 Ormesby. 1892 if 
ft 
Swan Coates & C;. 
C b Spawood, 1931 o. le Iron Wear 
Brotton, 1921 Shaft, J. Morri3on & Col. 
Crowell. 1870 Bolckow & Vaughan. 
Slapewath. 1906 B. Samuelson & Co. 
1866 Liverton. 1923 Cargo Fleet Iron Co. 
Upsalle 1945 Bolckow & Vaughan. 
Commondalej 1868 Commondale Iron Cof 
Lonsdale. 1 1868 if Leven Vale Iron Co. 
Lonsdale Vale1868 it it it it 11 
Cliff. 1887 it Bell Brothers. 
Kildale, 1868 Adit, Leven Vale Iron Co. 
1870 jUrkleatham, 1886 It Kirkleatham Ironstone Mining Co. 
1963 Kilton, Shaft. Kilton Iron Co- 
1871 Cragg Hall. 1892 it Pease & Pnrtneýs, 
1872 Boosbeck; ' 1889 if Stevenson, Jacques 
Co. 
South Skelt if T. Vaughan & Co. 
Carlin How. 194 if Bell Brothers. 
Whitecliff, 1884 it Swan, Coates &- Co. ' 
* Stanghovi, 1921 it Stanghow Ironstone Co 
Chaloner. 1939 Bolckow & Vaughan. 
North Skelton1964 if 11 
Skelton Park 1938 Bell Brothers. 
Cliff (Hunt- 1906 Adit. 
Cliff) 
1875 Grinkle. 1934 it Palmer & Co; 
Loftus(Nor )1939 Shaft. Pease & Partners. 
Tocketts 1877 if WalkerMaynard & Co. 
1876 Roseberr-1 1880 Drift. Roseberry IronstonOCo 
Longacros. 1954 Shaft. Bolckow & Vaughan, 
1878 Lingdalo. 1962 is Pease & Partners. - 
I. 
1881 Lumpsey. 19 54 It Bell Brothers. 
11 Data from Chapman, op. cit. 
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the Eston discovery, questioned the value of the ironstone 
in that area. 
1* 
As in so many other local matters, it was left to 
members of the Pease family - the Darlington industrialists 
who had largely been responsible for the building of the 
first railways in the Teesside area, and for the establi. 
shment of Middlesbrough to muster support for a railway 
from ýUddlesbrough to Guisborough. With a fine display of 
entrepreneurial initiative, Joseph Pease and his son even- 
tually obtained sufficient subscriptions for the project, 
which they had been the main instruments in promoting, by 
guaranteeing the shareholders' dividends for a number of 
years, 
2. Construction began in 1852 and by the end of 1853 
the new line was open for mineral traffic. It had a short 
branch to Hutton Lowcross, where J. W. Pease and Company 
began work on the Cod Hill mine as soon as the railway was 
complete. 
During 1856 the Weardale Iron Company established iron- 
stoneworkings at Belman Bank, little more than a mile to 
the east of Cod Hill. In terms of keeping costs as low as 
possible, the Cod Hill and Belman Bank mines representod a 
logical stage in development. Their locations were the 
places where costs were likely to be lower than those any- 
where else in the undeveloped parts of the orefielde They 
... ........................... 
Loc. cit* 
20 Loc. cit. 
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were virtually the nearest points on it, south of Eston 
Moor, to lUddlesbrough, so that transport costs were poten- 
tially low. Once the railway to Guisborough was open, the 
cost of carrying ore to. Middlesbrough would have bcon little 
different from the Cod Hill and Belman Bank mines than from 
Upleatham, Working costs would also have been relativoly 
low at Cod Hill and Belman Bank, since they were places 
where the Main Scam outcropped. As at Eston, Normanby and 
Upleatham, therefore, work could begin with quarries ard 
proceed later, as they become necessary, with adits tunn- 
elled into the scarp. 
Other attempts were made to establish outcrop workings 
in this early period, and they were also intimately assoc- 
'. 1. inted withenilway development. In 1854 the North York- 
shire and Cleveland Railway Company obtained Parliamentary 
sanction for its proposed line from Picton, on the North- 
allerton-Stockton route, to Grosmont. Early in 1857 the 
portion from Picton to Stokesley, with a branch to Swainby, 
was opened. In the same year, a mine was established at 
Swainby to work the Plain Seam. The ironstone was soon found 
to be too poor and meagre in that locality, however, and the 
Swainby mine was abandoned in 1860, The main line of the 
North Yorkshire and Cleveland Railway reached Kildale in 
1858, and the Ingleby b1ining Company built a private railwpy 
....... .................... ................ . .................. . .... .... . ...................... ......... . .... ....... ........ . ...... . ................... . ............ ............... Unless otherwise stated chronological details of 
mining have been taken krom Chapman, ap. cit., and of 
railway development from Tomlinson, op, cit 
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to join it there and opened a mine at Ingleby Greenhow in 
\ 
1860. Here, too, however, the Min Scam was found to be 
inadequate, and mining ceased five years later. 
Up to 18609 therefore, the development of the Cleve- 
land mining industry was cautiously limited to the estab-, 
lishment of mines along the escarpments of the Eston, Up- 
leatham. and Cleveland Hills, where the Plain Scam came to 
the surface and there was no need to sink expensive shafts 
A prior condition of development was that there should be 
access to a railway for transporting the ore to the Midd- 
lesbrough district, where blast furnaces were being cons- 
tructed in large nubbers and facilities existed for ship- 
ping it to markets outside the Teesside region. The short- 
lived mineo at Swainby and Ingleby Greenhow, though failures, 
were useful in that they helped to define the limits of the 
commercially valuable part of the orefield. 
Mention should also be made of the establishment of a 
coastal mine at Port Mulgrave in 18541, * although it lay 
outside the mainstream of contemporary development in Cle- 
veland; The mine was owned by Palmers, the Tyneside shipý- 
building firm, - which used the entire output in its own op- 
erations; Ore from this mine, and from that opened by 
Palmers at Grinkle in 1875, was shipped from Port Mulgrave, 
where a dock was built for the purpose. Although the Main 
.............. ... ................ ...... ........ . ................... . ............ . ... . ......... -- ----------------- . .......... . ........... . 10 See S. Keith Chapman, "Port Mulgrave Ironstone Workings, ' 
Bulletin of the Industrial Archaeology Group for the 
North East, No. 5 (ýbrch, 19bd), pp-3-7. 
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Scam was worked, the venture was part of the tradition est- 
ablished bofore 1850, and it had littlo relevance to events 
after that date, 
During the 1860's, there were two main typos of devcl- 
opment, The first of those amounted to the consolidation 
of the mining industry in the original area of exploication 
to the north of the vale of Guisborough, where the small 
remainihg royalties were leased and workings established in 
them. In this category, mines were opened at Hob Hill in, 
1864, Ormesby in 1865 and Kirkleatham in 1870. All of these 
were worked initially by quarries and later by adits, and 
in each case a private railway was built to give access to 
the Middlesbrough-Redcar branch, The companies responsible 
for developi. ng these mines presumably decided that in terms 
of costs their locations were preferable to alternatives 
further south. That the royalties had been left unoccupied 
for so long was perhaps due to theirsmall extent; the firms 
with large ironworks, in particular, might well have prefer. ' 
red royalties with a potentially longer economic life. ' 
Because of the firm's expanigion as a manufacturer of 
iron and iron goods, Bolckow and Vaughan soon required an 
increase in the output of ore from the Eston royalty. Since 
this was already being worked along its full length from the 
northern side, shafts were sunk on Eston Ploor to tap the 
southern area. These were the Crowell, Upsall and Chaloner 
pits, which were established in 1865,1866 and 1872 respe- 
tively. Eventually, the workings associated with these pits 
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and the main Eston drifts coallesced and the three shafts 
were thereafter used for ventilation and transport purposes, 
The second typo of development during the 1860ts took 
mining in the Cleveland Hills to the east of Guisborough, 
and it followed the building of the Cleveland Railway from 
that town towards the coast in the early part of the decade. 
Bell Brotherst Skelton Shaft, the first shaft mine in Clev- 
eland, came into operation in 1861. In quick succession, 
it was followed by the opening of the Spa mine in 1864 and 
by the Spawood and Slapowath mines in 1865, the last of 
which also had a shaft. All of these were located loss than 
two miles east of Belman Bank, and two of them were drift 
mines which worked the Main Seam where it outcropped along 
the scarp of the Cleveland Hills* 
Less successfully, shafts were sunk in Commondale and 
Lonsdale and a drift mine opened in Kildale in 1866, in an 
attempt to take advantage of the opportunities created by 
the building of the North Yorkshire and Cleveland Railway 
through Kildale and Eskdale. All three mines failed, bec- 
ause of the poor nature of the ore in that area. Like those 
at Swainby and Ingleby, however, they helpod to delimit the 
extent of the Main Scam as a commercially useful deposit, 
The Cleveland Railway reached the coast at Skinningrove 
in 1865, and its progress was matched by the opening of now 
mines, as successive royalties came within the reach of the 
r-ailway system, At the Loftus mine, which was established 
40 
oj 
12 
Co 
Co 
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in 1864, an adit was used to tap the Main Scam, At Brotton 
in 1865, Liverton in 1866 and Kilton in 1870, however, shafts 
were necessary. Moreover, the shafts required were steadily 
becoming deeper, as that part of the orefield was reached 
where the ironstone lay furthest beneath the surface, and 
beneath sea-level. Whereas the Skelton Shaft was a mpre 
114 feet deep, those at Brotton, Liverton and Kilton were 
respectively 270 feet, 480 feet and 680 feet. 
During the 1870's further, though small, additions were 
made to the railway network in cast Cleveland, encouraging 
the establishment. of more new mines, Nearly all of these 
had shafts, and in most cases the shafts were deep. The 
extreme limit was reached at North Skelton in 1872, with the 
sinking of a shaft to the depth of 720 feet. By the end of 
the decade, there was little scope for futher now develop- 
ment; the best part of the orefield had been delimited, and 
most of the royalties of any valuo werc being worked. 
From the viewpoint of the location theorist, the spat- 
ial development of ironstone mining in Cleveland was geared 
quite nicely to cost factors, and the broad pattern was 
much as would be expected on theoretical grounds. The first 
mines to be opened were drift mines in the royalties closest 
to the market, where the Plain Scam came to the surface and 
was at its best quantitatively and qualitatively. The com- 
panies owning these mines had the benefit not only of low 
transport costs, but also potentially at least, of relativ- 
ely low .. working costs. 
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Later, drift mines were established along the escarp- 
ment of the Clovelands , further away from the market. The 
total cost of producing ore at, and transporting it from, 
those locations must centainly have been higher than the 
cost incurred by firms working royalties to the north, in 
the Eston and Upleatham Hills. On the other nand, it must 
also have boon lower than would have been the case else- 
where in the orefiold. During the 18601s, development spr- 
ead south-eastwards in an orderly sequence, with one rcyal- 
ty after another being leased. These were progressively 
further from the market, which me=6 rising transport costs* 
In addition, working costs must also have been increasing, I 
as shafts became necessary, and as the shafts grew deeper. 
Whatever the spatial variations in production costs and 
capital requirements resulting from the physical character 
of the orefield, however, there can be little doubt that 
transport costs were the major influence on the pattern of 
development. It was their concern with effecting transport 
economics that persuaded Bolckow and Vaughan to continue 
their explorations after the Main Scam had been found at 
Skinningrove, and to initiate mining at Eston, Subsequently, 
now mines were generally established according to the order 
in which royalties were reached by the burgeoning railway 
network. The lowering of transnort costs which resulted 
from the gaining of access to the railway system was a far 
more important determinant of the direction takch by mining 
development than variations in working costs in different 
parts of the district; 
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There was, however, some concern with differences in 
working costs; otherwiso, shaft mines would have been est- 
ablished as soon as, or sooner than, drifts. The general 
pattern of development also indicates as much. The railways 
built in Cleveland, with the exception of the original 
Stockton-and Darlington line and its extenstion to Redcar-1 
were primarily intended to servo the mining industry, which 
was expected to generate most of the traffic, They were 
financed in part, or wholly, by companies and individucls 
who possessed, or hoped to acquire, a direct stake in that 
industry, It is not surprising, therefore, that the earl- 
iest railways to be built tappcd those pvrts of the ore- 
field which were nearest the market, and in which production 
costs would have been lowest. 
The spatial development of the Cleveland mining indus- 
try thus bore a general relationship to the pattern of costs 
within tho orefield. -Nevertheless, the fact that firms 
could establish themselves and prosper in such a variety of 
locations suggests that minimizing costs was a matter of 
desirability rather than necessity. Relatively high costs 
might have reduced profit margins somcwlýnt but, up to a 
point, they did not debar survival; Disregarding differen- 
ces in working costs, for which data are not available, this 
point can be substantiated by referring to variations in 
transport costs alone, 
According to data presented in a publication by Lowthian 
Bellp the rate charged for carrying iron ore by rail in the 
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. 
1. 
to 0,78d. per ton-mile. early 1880's ranged from 1. 
The higher rate was for distances of up to 10 miles, and the 
lower rate was for distances of between 22 and 30 miles, 
On this basisp the cost of transporting ironstone from Eston 
to Middlesbrough would have been perhaps 3d. per ton. For 
firms with mines in the vicinity of Loftus, on the other 
hand, the cost must have been about 2s. per ton. The 
selling price of Clevelarxi ironstone in ýIiddlesbrough was 
then 5s. per ton. 
2. Despite their relatively high costs, 
mining companies in the more outlying districts seem to have 
survived quite comfortably. 
There were several reasons why firms with such diffe- 
rent cost structures could co-exist. Basically, however, 
the situatton was one envisaged in the theoretical intro- 
duction, where it was pointed out that a'substantial growth 
in demand would mean that progressively poorer - more 
costly - locations would be brought into production, and 
the price level would accordingly rise. In Cleveland, more 
expensive locations were brought into use, and the price of 
local ore rose from 3s. in the late 1850's to 5s, in the 
early 1880ts; 
30 By the latter period, the original firms 
and mines, such as Bolckow and Vaughan at Eston, were prob- 
ably earning excess profits on their mining operqtions* 
They were allowed to do so by the fact that the prices paid 
for their locations were not free to find the level of the 
........... 1.1. Lowthizan Bell. Principles of the ýbnufa--ture of L on 
and Steel, London, 1884, p. 597. 
2. Ibid,, p. 647. 
3. Data from Hunt, op. cit. 
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of the market; they were generally fixed by long-term lease- 
hold agreements. 
Firms with relatively expensive locations were able to 
enter the industry, and the price of the product was allowed 
to rise, because the Cleveland ironstone producers collect- 
ively enjoyed a privileged position. The cost of Cleveland 
ore was lower than that of other British ores, and this 
advantage was compounded by the distance between Teesside 
and alternative sources of ironstone. Once iron manufact- 
uring began to expand in the region, and to provide the 
main market for Cleveland ore, the local mining companies 
were safe from outside competition, and the local price of 
iron ore was such that even those firms with relatively high 
costs were nble to stay in business. This situation was not 
altered fundamentally by the growth of imports of Spanish 
ores in the 1870's, though a limit was then set to the rroo- 
dom of the Clevoland mining industry from external compet- 
i tion. 
Summary. 
The least-co3t principle thus provides a useful means 
of analysing the spatial progress of development in the 
Cleveland iron-ore mining industry after 1850. However, the 
fact that producers wore allowed considerable latitude in 
their choice of location by the absence of rigorous compet- 
ition means that development differed somewhat from the 
pattern embodied in Wilson's model. In particular, there 
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was no sequence of entry, withdrawal and re-entry to and 
from production an the part of firms with mines in a given 
area, as a result of cost movements. If the cost advantage 
did shift from one district to another, this was not of 
great significance. 
Although it is difficult to distinguish the direct 
role played by economic growth, there is no doubt that 
industrialization within the rogion had an important infl- 
uence on the development of ironstone mining. The expan- 
sion of iron manufacturing oh Teesside created more domand 
for Cleveland ore, and hence opportunities for the mining 
industry, than the external market alone could have done. 
The increase in demand allowed distant parts of the ore- 
field witb their higher costs, to be brought into produ- 
ction. On the supply side, the most important innovation 
was the extension of the railway system, not some change 
within the industry itself. This tendod to reduce costs 
generally, but it favoured the more far-flung districts in 
particular, since without railways transport'copts. would 
have been too high for production: in them to have been 
feasible. 
CHAPTER SEVEN 
THE SPATIAL PATTERN OF AGRICULTURE 
The Theoretical Framework 
Agricultural location theory has been derived from 
I von Thu'nents early nineteenth-century model of the 11sol- 
1. it 
ated State?, and from the more recent work of Losch, Dunn, 
2. Isard and others, who have sought to giVe the basic model 
a normative characterý InAts modern form, the model is 
more general and more rigorously defined than it was orig- 
inally, when it was essentially an idealized description of 
it 
von Thunents own estate and district of Germany* 
The fundamental assumptions or conditions of the model 
are :a homogeneous plain, with uniform resources and prod- 
uction costs everywhere; one market, in a central position; 
and a framework of perfect competition, so that there is 
but one price for each commodity. Like Weberts model of 
industrial location, the model of agricultural location is 
based on the least-cost principleý- From the entrepreneur's 
............. . ............................... . .......... ......... .... If 1. J. H. von Thunen. Der Isoliegto Staat in Beziehung auf 
Landwirtschaft lan3=ationalokonomie, Rog-tock, 1826-, 
This work is available in a modern iranslation - Peter Hall (ed. ) Von Thdnen's Isolated State : An English 
20 
berg, Oxford, 1966,304 pp. For a summary see Michael 
Chisholm. Rural Settlement and Land. Use : An Essay-in. 
T 
Location: 2nd. ed., London, 1968, chap, 2, 
August Lo'sch, The Economics of Location, 2nd ed., trans,, 
William H. WO* am, Now Haven, 1954, cNap-5- 
Edgar S. Dunn, The Location of Agriculturai Production, 
Gainesville, lorida, 1954,1 5 pp.; Malter Isard, 
Location and qn A General Theorv Rdlatina 
zo, Lnaustriai Location. marKet Iweas. Lana use. Traae. 
and Urban Structure. qambýridge,. Massachu. s. etts. '. 1(456, 
chap, 8, 
David W. Harvey, "Theoretical Concepts and the Analysis 30 
of Agricultural Land-Use Patterns in Geography", Annals 
of the Association of American Geographersl Vol. 5ZTJ_q_'66) 
P. 303-. 
4. See Melvin L. Greenhut, Plant Location in Theory and in 
Practice : The Economics of Space, Chapel Hill, North 
Carolina-. 1956. nn. 25, L-57. 
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viewpoint, the object is to maximize profits by minimizing 
costs; for society as a whole, the aim is to put. agric. 
ulture on as efficient a footing as possible by minimizing 
the cost of producing given quantities of a given range of 
c ommodities. 
The agricultural location model, howeven, is the more 
primitive, or simple, in that the assumption of a uniform 
plain removes the possibility of variable production costs, 
More fundamentally, the two models differ in that the scale 
of analysis associated with each is notinthe same. Weber 
was primarily concerned with the individual firm, and with 
finding tho optimum location for its plant, regardless of 
factors other than its own costs of production, Von Thulnen 
was concerned with the industry rather than the firm, and 
his mode. of analysis also allows-for the possibility of 
spatial competition arising between industries, as a result 
of more than one finding a particular location to be opti. 
mum. Agricultural location theory thus effectively trans- 
forms the problem into one of determining the optimuqI use 
for a unit of land, though it also provides a procedure for 
assigning the various uses to locations. 
These differences in approach and scale of enquiry are 
the main reason for the separate development of the location 
theories for agriculture and manufacturing, Agriculture's 
relatively large land requirements, which tend to highlight 
the distinction between farming and other types of economic 
activity, have favoured the retention of a separate body of 
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spatial theory pertaining to it, ', Nevertheless, Weberts and 
'I von Thunents models share the same conceptual base, and, as 
has been remarked by Dunn and Isard, the gap between them 
is partially bridged by the farmer's concern with industr- 
ial agglomeration and the latter's applicability to the 
. 1., individual firm. 
it The basic situation envisaged by von Thunen can be 
summarised briefly. Given that there is one market in a 
region, that the only costs to vary spatially are those 
associated with transportation, and given the other cond- 
itions described earlier, then the optimum location for any 
farmer is at the market. There, transport costs, andtotal 
costs, are at a minimum. The fact that agriculture is an 
extensive naer of land, however, means that not all farmers 
can locate on the edge of the market. Farmers must compete 
for the land available, and some will be obliged to accept 
locations at a considerable distance froqI the market. Loc- 
ation theory evaluates the respective claims of potential 
users of given units of land, and allocates the land in such 
a manner that the best possible use is made of it. 
Basic to the theory of agricultural location is the 
concept of 'economic rent', which is the return to a factor 
of production over and above its necessary supply price or 
transfer cost; 
2. The latter is the amount that a factor 
could earn in the most lucrative alternative employment open 
.... . ..... ................................. .... 
is Soo Dunn, op; cit.; *chap-7;, *nftd-Isard, opc -chap, 8, 
2. This paraphrases the definition given b Edward Nevin 
Textbook of Economic Analysis, Lohdon, 
K960, 
pp. 214-26o 
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to it, and is therefore the minimum price that must be paid 
if a factor is to be attracted. Economic rent is the difV? 
ference between that price and the actual earnings of the 
factor in question. In the case of land, the supply price 
is equivalent to the return which would be earned by a unit 
of land if it were taken from one use and as. -igned to that 
which was the most rewarding alternative* The economic 
rent for a unit of land is thus the difference between the 
return which it is earning and the necessary supply price; 
I If there is only one feasible use for a unit of land, then 
the supply price is zero, and the total return is economic 
- 1. rent, 
Ricardo is credited with originating the concept of 
economic rent as it applies to land. In doing so, he con- 
sidered an aroa in which the quality of the soil varied and 
only wheat was grown. Vjhcat yields and economic rent dep- 
2* 
ended on soil quality " Von Th&en modified this scheme 
by holding soil fertility constant and examining, instead, 
the effect of distance from the market. 
3. In this context, 
the not revenue of the farmer depends upon the proximity of 
his farm to the market. Hence, the supply price and econ- 
omic rent of units of land vary with distance from the 
market, since it is worthwhile to pay more for land if 
....... ........... . .............. . ...... 14 Le. the only alternative is to take the land out of 
production; 
2. See Chisholm -O. cit., pp. 20-26; and 
William Alons'oo, Location and Land Use -. Toward a 
General Theory oiý Lan ýRont, Cambridge, Massaclau-sotts 
1964j pp. 2-5. 
3.12c. cit.; and Andreas Grotewo ý "Von-ThLon in 
HetrospecVl, Economic Geo aphy: Vol-34 (1959)9 
pp-346-55, o 
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transport costs can thereby be red-aced. 
Dunn has expressed these relationships mathematically! - 
In an area where one crop is grown, and von Thunenls cond- 
1' 
itions apply, 
R=E (p EfkS 
where R rent per unit of land; 
k distance from the market, 
E yield per unit of land, 
P market price per unit of a given 
commodity, 
a production cost per unit of the 
above commodity, 
and f transport rate per unit of distance 
for the commodity. 
The relationship between rent and distance from the 
market can also be depicted graphicallys as in Figure 7-1 
below. The sloping lino AB is the marginal rent line, 0" 
Figure 701 
Rent and Distance* 
A 
(rent 
rather surface3.0 
1- K(distance) Is 
, 11nd is an indication of the rent potential 
of units of land at successive distances from the central 
market. Rent is at a maximum on the edge of the markot 
............... .................... ............. . ................... ............... ................ 1. Dunn, op-cit., P-7. 
20 From Dunn, op. cite, P*7* 
The term Isurfacol is more accurato because AOB is 
a partial cross-section of a cone centred on the market. 
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point (0), whera transport costs are lowest. Beyond B, 
rent is no longer received because transport costs are so 
high that farming is unprofitable. 
A location close to the market would not, however, 
guarantee abnormally high profits. Other than in the very 
short term, no single producer receive3 more than a normal 
profit in a fully competitivo economy. In the case of 
agriculture, this is because the economic rent becomes the 
ordinary rent paid by the farmer to the landlord. At a 
location near to the market, savings in transport costs are 
matched by increases in the payment to land. If part of 
the surplus revenue resulting from low transport costs were 
witheld by the farmer, then rivals would be able to disp- 
lace him by bidding higher for his land. In the equili- 
brium position, therefore, all farmers earn the some profit, 
though some do so by making large transport outlays, while 
others pay a higher price for landS 
With the introduction of a secohd crop to the model, 
spatial competition arises between ihdustries as well as 
firms. This may lead to the formation of concentric zones 
of land use around the market. Both crops, or industries, 
will have rent surfaces that slope downwards with distance, 
but these are almost certain to differ, The rent potential 
of units of land --at various distances from the market 
depends upon the interplay of those two surfaces, as is 
11 I. e. a tnormall profit; 
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indicated in Figures 7.2 and 7.3. Each unit of land will 
be assigned to that uso which affords it the higher rent 
potantial, since the industry concerned will be able to outý. 
bid-its rival at that point. 
"- 
Figure 7; 2.. 
The Distance-Rent Relationship for-Two Crops, 
R. 
Rent 
0 
The marginal rent surfaces for two industries, A and B, 
are shown in Figure 7.2. Both industries have a rent pot- 
ential, but at every point where B could function profit- 
ablyt A has a higher potential and is consequently in a 
position to outbid its rival for the land. The equilibrium 
solution is therefore one in which monoculture prevails 
throughout the area, with A the only industry in existence. 
Figure 7.3 depicts a rather different situation. Here, 
industry A has the higher rent potential up to distance X; 
Beyond that point, it is B which has the higher potential 
The zone OX will therefore be occupied by A, and XZ by B; 
These zones are in fact concentric rings about the market 
at 0; It may be noted that zoning on this pattern will 
1. Dunn, on. cits, pp, 9-11* 
visr, ance 
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occur only if intercept R, in Figvre 7,, 3, is greator'for A 
than for B while interccpt K is smallcr for A than for B, 
or vice-versa, 
1. Otherwise, ono industry will havc a higher 
rent potential at all points, and only one crop will be 
grown in the region. Multiple zoning may emerge when a 
number of industries are represented, with each crop or 
land-use type occupying that ring in which it is capable of 
obtainihg a higher economic rent than any other. ' crop, 
Figure 7.3, 
Two-Crop Zoning, 
R 
0 K 
With distance from the market, changos in land use wi. A. 1 
2* tend to appear even when only one crop is grown, These 
will result from differences in farming methods. To ach- 
ievo the optimum ievol of output, a farmer in a particular 
industry will make use of an input package in which land 
bears a certain relationship to the other factors of prod- 
uction. This package will vary in content according to the 
.................... . ......... . .......... ..... ................ ................... ....... . ....... ................................................... ....... ................ ....... .......... . ............... .. 1. Ibid., PP; 11-13-ý 
20 chaP. Ibid. 1 '3; Isard, oD'cit., pp; 188-99- 
and Chishtlm, oT). cit., p. 'ý6, 
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distance of the farm from the market, Close to the market, 
the farmer is faced with relatively high land charges. To 
compensate, he must use his land inten3ively, substituting 
labour and other inputs for land. Near the agricultural 
margin, however, land will be plentiful and chcap, and the 
farming system must take advantage of that by incorporating 
extensive methods of production. 
f Tho-von Thu'nen model can be brought closer to reality, 
and made more complex; by modifying it in ways suggested by 
its originator. For example, the assumption that transport 
rates are constant with distance can readily be relaxed 
without fundamentally disturbing the orderly arrangement of 
the model. Generally, transport rates decline with dist- 
ance, due to the decreasing significance of torminal charges 
and other fixed costs unrelatcd to the length of the journey, 
As a result, marginal rent functions are not linear in their 
relationship with distance, but curvilinear and concave. 
1. 
This, howovor. -does not require any alteration in the e3son- 
tials of the model. 
Similarly, the presence of moro than one market centre 
can be accommodated satisfactorily; 
2. If there is a suff- 
icient distance between the various centres, then each will 
acquire its own supply area and set of land-uso zones, un- 
affected by the existence of the others. Alternatively, and 
1. Dunn, op. cit., pp-39-43 and 56-57. 
2. " lbid,., pp-57-63; 
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more probably, there may be competition between the centres, 
with supply areas overlapping and each market contre stri- 
ving to extend its influence at the expense of its neigh- 
bours, ' The equilibrium pattern must therefore reflect not 
only the rent potential of different industries at a given 
point with respect to distance from one market., bui; also 
their potential at that point with reference to all markets; 
A very simple solution may be envisaged in which two 
centres of equal status share an agricultural district equ- 
ally, each having a truncated supply area, with the two 
areas separated by a straight-line boundary. The addition 
of more centres of equivalent stature would further distort 
the synmetry of the supply areas, but the resulting pattern 
would depend on the relative positions of the various cen- 
tres. 14. 7 the various market centres in an area were uneq- 
ual in economic stature, then a hicrarchial system could 
emerge in which the small centros and their tributary areas 
appeared as holes in the fabric formed by the zones surr- 
ounding the large market centres. 
Another type of distortion could be created by the 
development of unequal transport facilities on the other- 
wise homogeneous plain,, ' Railway3p trunk roads, canals and 
mnjor transportation arteries have the effect of lowering 
transport costs in the immediate aroas through which they 
pass,, 10 In turn, this leads to the warpihg of the concen- 
... . .......... . .............. . .... .. 1. See ibid., pp. 64-65; and Isard, op. cit., p. 276. ' 
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tric zones of land use around a central market, with the 
various belts being extended outwards in the directions 
taken by the routeways concerned. Despite losing their 
circular form, however, the zohes remain intact. A similar 
effect can be had by differences in soil quality, or other 
1. 
aspects of the physical envirorzaent, the land-use zones 
being drawn outwards in areas with relatively low productiorý 
costs and compressed where conditions dictate that costs 
should be high. 
The Effects of Economic Growth. 
Whether as a cause or affect, rising productivity in 
agriculture is a normal concomitant of economic growth, and 
historically it has figured prominently during indU3tria- 
lization. An increasingly prosperous and numerous popul- 
ation requires ever larger supplies of agricultural produce, 
and thus provides the farming sector with the incentive and 
opportunity to expand its output, At the same time, however, 
labour tends to be drawn from the rural-farming populace 
to meet the rising demand for it in the secondary and ter- 
tiary sectors. Agriculture is therefore encouraged to ex- 
pand production while its labour force is static or, more 
probably, declining. The almost inevitable result is wide- 
spread mechanization and productivity improvements by this 
and other means. 
On the other hand, much of the stimulus to economic 
growtb may actually emanate from the agricultural sector; 
............. . ........... .... ........... . ......... ................ ................ 
1. Durm, op. cit;, pp. 66-70. 
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Rising productivity in farming, especially if mechanization 
is partially responsible for it, releases labour for other 
employment, It also tends to lower the costs of various 
industries by reducing the prices of some of their mater- 
ials. By eypanding its output sufficiently to produce 
surpluses of certain cor. nodities, agriculture may also 
promote economic growth through the expansion of external 
trade. During industrialization., at least, progress in the 
agricultural sector tends to be both a cause and an eflýect 
of economic growth, and it is usually very difficult to 
establish which aspect of the relationship developed first; 
The significance of industrialization and economic 
growth for the theoretical model of agricultural location 
can be exoruned by assuming that the system, onco disturbed, 
will move towards a now stato of equilibrium which will 
take account of the changed conditions. Following Dunn, 
the components of locational equilibrium for agriculture 
may be grouped into two categories - the determinants of 
Economic growth may demand and the determinants of supply, 
be expected to affect and involve them both to some extent. ' 
The Determinants of Dermnd. 
Population size is one of the most critical clements 
in this category, and population expansion has generally 
been closely associated with economic growth, especially 
. ...... . ........................... . ............. . ........... .......... .. 1. The following discussion draws heavily upon Dunn, 
opecits, chap. 6, but also see : Richard J, Poets "The 
Spatial Expansion of Commorciql Agriculture in the 
Nineteenth Century": A Von Thulnon Interpretation"s 
Economic Geography, 'Vol. 45 (1969), pp. 283-301; 
and Mortin Beckmann, Location Theory, Now York, 
1968, chap. 7. 
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in the industrialization phase. The immediate effect of 
population increase is to raise the overall demand for 
agricultural commodities, which in turn leads to higher 
price levels for them. These raise the marginal rent fun- 
ctions of the various agricultural industries, so that each 
unit of land can command a higher economic r(--nt, Card aach 
industry can operate at a greater distance from the market 
than was possible originally. The radius of the agricul- 
tural area supplying a particular market centre is the-efore 
enlarged. 
If these effects arc constant for all industries, thou 
each individual land-use zone will eýtpand in size. The 
industry occupying tM area nearest to the market will ext- 
end its zono of dominance outwards. In turn, the industry 
in the adjacent zone will surrender part of its original 
territory, but will nore than compensate for this by annex- 
ing an even larger part of the next zone. The overall re- 
sult will be that each zone becomes larger than it was in- 
itially, though it will covcr a rather different area, 
More realistically, however, it is improbable that each 
industry will be affected to the same extent by population 
growth. This is partly because population expansion tends 
to alter the aggregate pattern of demand, Natural increase 
can give the population a quite different age-structure, 
and immigration may also affect its social structure and 
cultural balance. In turn, these changes mean that the de- 
mand for some agricultural commodities rises faster than 
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that for others, that some industries benefit more than 
others, and that land-use zones expand at differential rates; 
Income is the other major determinant of aggregate 
demand. Generally, an increase in per capita real income, 
like population growth, raises the denind and price levels 
for agricultural goods and consequently leads to the radial 
expansion of land-use zones and of the agricultural supply 
area as a whole, Again, however, the effects tend to be 
disproportionate between industries and between zones, as 
an increase in consumer incomes alters the overall struct- 
ure of demand and thereby benefits some industries more thar. 
others. 
In t3his case, it is variations in demand elasticity 
which cause the re-shaping of the demand structure. Ono 
important influence is the principle underlying tEnglets 
Law', That is the empirically-verifiod observation that 
above a certain level, further increases in personal inc- 
omes do not occasion a proportionate rise in expenditure on 
foodstuffs; Hence, "for agricultural products as a group, 
the income elasticity is relatively lowiO 
1. More durable 
goods become increasingly prominent in household budgets ns 
the standard of living rises above subsistence level, and 
these generally owe more to manufacturing than to farming. 
Even between agricultural commodities there are var- 
iations of a similar nature. Foodstuffs in the 'starchy- 
staple' category have relatively low demnd elasticities, 
........................ ..... ........ . ..... . ................... 1. Dunn, OP-cit; j P-74* 
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and they become less important items in the household budget 
as personal incomes rise. Conversely, meat, fruit, fresh 
vegetables and dairy produce are subject to a more elastic 
demand, and expenditure on them tends to increase faster 
than income. It is thus to be expected that economic gro- 
wth - providing that it is reflected in the level of per 
capita income - will create more additional demand for some 
commodities than for others, and that this will be manife- 
sted in the adjustments made to the various land-use zones. 
A third important determinant of danaml is the struc- 
ture of consumer preferences. This affects the composition 
rather than the size of aggregate demand. Independently of 
both poplalation and income change, there may be alterations 
in the pattern of taste or preference that lower and raise 
the demand for different commodities, and thereby contri- 
bute to the expansion and contraction of land-use zones, 
The Detorminants of Supply, 
The locational equilibrium of agriculture can also be 
disturbed by changes affecting supply conditions. These 
may appear most dramatic in the form of technological inno. 
vations such as the introduction of mnchinery toaid farming 
processes, but the discovery and use of now crops or better 
methods of cultivation may be of greater significance. In- 
novation in agriculture generally leads to a reduction of 
real unit costs, to an increase in yields per unit of land 
or to some combination of the two. In the short run, the 
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not result is the some whichever direction innovation takes, 
Thore is an upward shift of marginal rent lines and, hence, 
an extension of the agricultural area and of the individual 
zones affected. 
The long-run adjustment, however, depends uppn whether 
there has been an increase in yields or a decrease in costs, 
In the latter case, the expansion of the zonos occupied by 
the industries concerned is followed by an increase in pro- 
duction. As a result, output becomes inconsistent with the 
existing price levels, which must fall. Lower prices, will, 
in turn, cause some contraction of the areas being farmed,, 
Unless the demand elasticity of the commodities affected is 
zero, however, demand will remain higher than:. it was at the 
original price levels. The areas under production will 
therefore still be somewhat larger, 
In contrast, an increase in the yield per acre n,. ny 
have the long-term effect of causing a contraction dr the 
productive area; In the short run, output will rise, both 
because the initial area of production can yield more and 
because land previously beyond the margin can be farmed as 
a result of the upward movement of rent functions. The 
price level must fall, however, to restore the balance be- 
tween supply and demand, and this will force parU of the 
farming area out of production again. If the increase in 
yield is greater than the increase in demand occasioned by 
the now and lower price, then the total productive area may 
............. ...... . .......... I.......... . ............ ........... . ......................... ...... . .................. . ................................. ... ...... . ........ ........ .............................. ..... ...................... . ..... 
Ibid. j pp. 7 -774 
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remain smaller than it wa. - originally. Dunn avers that, this 
outcome is highly probable, since it can only be avoided if 
the demand elasticity is very high. Thus, whereas i reduc- 
tion in the cost of production will cause an extension of 
the agriculturalweas, an increase in yield is likely to 
result in its diminution. 
1. 
Innovation in the transport sector tends to lower the 
cost of transportatioh, and hence of agricultural production 
t' It therefore operates in the same manner as cost- oo, 
reducing improvanents within the agricultural sector, and 
permits the extension of agricultural supply areas. It is 
likely that the effects will vary between industries and 
land-use zones; for an innovation in transport may benefit 
one industry in particular, as the introduction of refrige- 
rated railway trucks did dairying, More generally, the 
construction of a railway would be relatively more advant- 
ageous for industries with locations further away from the 
market, since railway charges tend to decline with distance; 
Hence, although marginal rent lines shift upwards with tra- 
nsport innovations, they do not do so to the same extent; 
As a result, the consequences for demand and the size of 
productive arens vary between industries* 
Finally, innovation in the m, -nufacturing sector miy 
also disturb the locational equilibrium of agriculture. If 
the immediate market for a particular branch of farming is 
provided by a manufacturing industry, then any change in the 
............. ........ .......... . ....................... ............... ...... ..... . ........ ...... . ......................................................... . ...... ... . .......... . ... . ... .................. ........... . ... 
le Loc. cit. 
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optimum location of the latter will be reflectod in that of 
the former, a manufacturing industry bound to ' For oxnmple. 1 
the source of a certain agricultural commodity may also be 
limited to areas within a given distance of the market. An 
innovation, perhaps in the transport sector, which allowed 
such an industry to locate further away from its =rket 
would also give greater locational frecdom to that branch 
of agriculture associated with it; 
1. 
Summary, 
The relative significance of the types of change which 
have been discussed varies both temporally and spatially" 
During industrialization, however, all of them are nOr=lly 
present, each contributing to the movement towards a now 
Population growth, rising living state of eqnilibrium, 
standnrd. i, and falling costs of production and transport- 
ation all encourage the expansion of agricultural produc- 
tion and of the productive area. Rising yields, on the 
other hard, tend to restrict the extension of the farming 
area, since they make possible greater productioh from the 
same area, I 
Changes in the structure of demand, which are occas" . -* 
ioned by higher personal incomes, alterations to the popul- 
ation composition and adjustments to the pattern of consu- 
mor tastes, cause expansion to aifferontiate between agri- 
cultural industries; While some industries experience a 
greater upsurge of demand than normal, and their zones of 
, 
occupance are considerably enlarged, others may be faced 
....... . ... I ................... ................. 1.74 . ........ ... I .............. .I..................................... I ...... .... ... ....... . ................................... I ............................................ I ............................... 0 as$ pe 0 
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with a declining market. Similarlyq innovation tends to 
11 vary in its effect, being greater for some than for other 
industries, but in detail this is a matter for empirical 
investigation. 
Agriculture in the Teesside Region. 
The Physical Framework. 
The physical and economic heartland of Teesside is an 
undulating lowland plain which is bisected, in an approx- 
imate east-west direction, by the Toes itsclfoý This plain) 
which may be defined as the area loss than 250 feot above 
sea-lovel, flares outwards and declines -'. n elevation with 
distanco from the western boundary of the region towards 
the coast-, In the west it mects, or merges with, the foot- 
hills of the Pennines. In the north it rises steadily in 
elevaticn and provides a gentle slope leading on to the 
limestone plateau of east Durham. To the southwest it 
adjoins, the lowlands of the Northallbrton Gate, which sep- 
arate the Pennines from the'North York Moors, and in the 
south east it is checked abruptly by the Cleveland Hills. 
The greater part of tho region consists of land less 
than 250 feet in altitude. A number of parishes, however, 
are situated on the Durham plateau, at elevations of up to 
500 feet above sen-level, and a few are located in the Penn- 
ine foothills. A substantial part of the region also cons- 
ists of parishes in the moorland district formed by the 
Cýeveland Hills and North York Moors, There, altitudes 
between 1,000 and 1,500 feet are attained, but settlement 
lu 
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and farming have long been concentrated in the dales which 
are deeply incised in the moorland platcau, 
1- 
Climate, 0 
In North East England as a whole, tho mean monthly 
temperature ranges from slightly below 40OF; in January to 
a little under 60'F. in July. Within the Teesside region, 
there are only relatively small deviations from this genc- 
ral pattern. In the lowlands, temperatures sink a little 
lower in winter and rise a little higher in summer at in- 
land locations than they do at tho coast. In the upland 
areas, temperatures tend to be rather lovier throughout the 
year, and the growing season is about 10 days shorter than 
Details of climatic conditions have been taken from: 
I. , T. Jackson. Pressure 2: Xpes and Precipitation over North-East England Department of Geography 1Te_soa_r_c'h c Series No. F (19691, University of Newcastle upon 
Tyne., 61 pp. # S. W. Wooldridge, Yorkshire (North Riding), pt; 51 of 
The Land of Britain : The Fin,,, 31_Report of the Land* 
Utillsation Survey of Britain, cd. L. Dudley Stamp, 
London, 1945, pp-375-78; 
North East Development Adsociation A Physical Land 
Cln,, sification of Northumberland. 
hurham 
and PTr__tof' 
the North Riding of Yorkshire, Newcastle, 1950, chap 3; 
J. W. House and B. Fullerton, Teos-Side at Mid- 
ConturX : An Industrial and Economic 977v-ey, ro-ijdon, 1960$ Pp_-_5_5_-57*p 
E. ýby Watson, "Climate" in Scientific Survey of 
North-Eastern EnRland, hritish Ass ciation, Newcastle 
9, pp-31-37. 
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at sea-level, where 35 weeks is the norm, 
The amount of precipitation recoived varies spatially, 
but it is generally typical of areas in eastern BritAin, 
Westerly airstreams are dominant in all seasons throughout 
the North East as a whole, and precipitation consequently 
decreases eastwards from the Pennines. On Teesside, the 
presence of the North York Moors, which gives rise to an 
area of comparatively high precipitation near the coast, 
disturbs the regularity of this trend. To the west of 
Darlington, places within the Teesside region receive up to 
30 inches of precipitation per year, whoreas less than 25 
inches is normal to the east. The driest part of the region 
is the area around the Toes eStu-iry, where less than 18 
inches is common. In contrast, the higher parts of the 
North York Moors receive up to 40 inches annually. Through- 
out the region, summer is the season of maximum procipita- 
tion and spring is the driest period of the year. 
Soils, 
Over most of the Teesside region soils have developed 
not on bed-rock but upon a variety of Pleistocene and more 
recent superficial deposits. As a result, "... the solid 
geology has blit the broadcýt of influences upon the present- 
day -soil It is only towards the southern extremities 
I of the region, on the summit areas of the Cleveland Hills 
and the North York Moors, that there are large tracts of 
land free from drift and clad with soils generated on solid 
.................... . ..................................................... ...... . ............................ ............................................................ ............ .... ................. ... . .................. . ......... ................... . North East Developmont Association, opecite, p. 27, 
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rock, Elsewhere, till is the normal soil parent material, 
though it is augmented by glacial sands and gravels and by 
deposits of alluvium which have been laid down more recent- 
ly* 
The Pleistocenc glaciation was a complex process in 
North East England, with major ice-sheets from southern 
Scotland, tho Lako District and Scandinavia, and minor ones 
from the Pennines and the Cheviots, all convergirgupon the 
area and leaving their distinctive marks behind them. 1- 
None of the ice-bodies concerned, however, appears to have 
exceeded 1,000 feet in thickness upon reaching the vicinity, 
of Tecssideý* drift has not been found within the region at i 
3. 
altitudes in excess of 850 fectv Even at 600 feet above 
, 4. sea-level, such deposits arc rather tenuous. 
The geological evidence suggests that the progress of 
the various ice-shoots was halted by the Cleveland Hills 
and their outliers at Eston and Uplantham, which aivorted 
5'r 
them into the Vale of York and a corridor along the coasto, 
..... ..... . ............. . ...... ...... .......................... ....... ..... . ................................... . ........... ............ 
. ... ... .............. 
For the glacial history of the area see: 
George Barrow, The Geology of North ClevelAnd 
"Memoirs of the Geological Surver', London, 88, chap. ' 6; D. B. Smith and E. A. Francis, Geology of the County. 
Between Durham and West HartleT)ool I "Memoirs of the Geological Survey or Great Britain", London, 1967, chat; 
6; R. Agar, "Glacial and-Post-Glacial Geoýogy of 
Middleabrough and the Tees Estuary, 'ý Proceedings of the 
Yorkshire Geological Society. Vol. 29 1_19_53-54)ý, pp, 237-' 
53; Vernon Wilson, British Reg onal Geology n st York- 
shire nnd Lincolnshire, Geological burvoy and Museum, ' 
London, 1948, chap. 8- H. G. A. Hickling and T. Robertson, 
"Geology", in Scient4. ri-c Survey of North-Eastern Eng- 
land. O-P-cit., pp-10-30.; G. W. Radge, "The Glaci5tion- 77; rth Clevelandit Proceedings of the Yorkshiro Goo- 
logical Society, Voi. 24 (19ý9)$ pp, 180.;. 265, 2; A, E. Smiles, North England. London, 1960, P'36. 3ý_ Barrow, 01D. C1 P, 66, 
4! Loc; cit. ' 
5* Hickling and Robertson, op. cit., p. 23, 
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In East Cleveland, however, the glaciers overcame the obst- 
aclo posed by hills ranging up to 500 or 600 feet in eleva- 
tion and left a mantle of drift over much of the moorland 
in that area. 
1. Tongues of ice also penetrated the vale of 
Guisborough and other accessible lowland avenues into the 
hills, but the higher districts were not touched by the 
encroachment. Eston Moor, the Uploatham Hills, and the 
north west - south cast oriented ridge to the north of Kil- 
dale and Eskdale (which encompasses the Guisborough, Comm- 
ondale and Danby Moors) arc all free from drift, 
The areas without a cover of glacial drift consist of 
the highest parts of the region, and-are in tho. s6uth 'east. 
Thore, tho surface rocks are*-almost eptirely the. sandstoAcs and 
thin shales of the Estuarino Series of the Oolitic Forma- 
2. 
tion, which have given the more easily-crodable shales of 
the Lias a protective overlay. The Estuarine rocks provide 
a very poor parent material for soils. 
3- Their baso-content 
is relatively low, and the soils formed on them havoc been 
much diminished in agricultural value by long and contin- 
uous weahering and leaching. Anderson refers to those 
soils as Isonilet; their original stocks of plant nutrients 
have largely been lost through leaching, and the possibility 
. ......................... .... I .................................................. . ............................. ... .................. . ..... I .................................... . ................................. ................ ............................................ . ........ . 1. Details of the patterns of deposition can be obtained 
from the one-inch maps of the Geological Survey. ' 
2,, For a general description see Wooldridge, o]2, cit., 
pp. 359-64 and 372-75. 
3 Moorland soils have boon described and classified by 
G. A. lmdcrson in his 'A Preliminary Investigation of 
the Soils of the North-East Yorkshird Moors", unpubl- 
ished Ph. D. Thesis, University of Durham. 1958,556. pp; 
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of recovery is slight, as very little now material remains 
in the upper profiles. 
Even so, orthodox Brown Earth soils could probably 
develop under deciduous woodland, which is. regarded as the 
climax vegetation for the area. 
2 There is strong evidence 
that such soils were once widespread, and that it was man 
with his tools, grazing stock, and methods of farming who 
was responsible for the deforestation of the moorlands and 
the resultant degeneration of the Brown Earths. 3- With the 
clearing of the woodland came the encroachment of heath 
vegetation, the development of layers of acid pent, inten- 
sified leaching, and podzolisation of the soils, 
Now, Peaty Podzols are typical of the high moorlands, 
and gleying is common on shales where the surface is rela- 
tively level. In texture, the soils range from coarse- 
grained sands, developed on gritstone, to the clay loams of 
the shales. Agriculturally, their value has been very low 
for many centuries past, and the land they cover has been 
used for ". ittle other than rough grazing for free-ranging 
sheep. 
1. Ibid*$ pp. 27-31. 
2. Ibid. $ pp-42-47 and 49-51, 
3; For example, G. W. Dimbleby fpund orthodox Brown Earths, 
surrounded by podzols, under prehistoric tumuli. These 
were taken to be fossilized relics which had been 
protected from degeneration by the presence of human 
structures, See Dimblebyls "Historical Status of 
Moorland in North East Yorkshire", Now Phytologist, 
Volo5l (1952)$ pp-349-58. 
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On the steeper valley sides and scarp slopes of the 
moors there are soil complexes of a superior type, 
" These 
owe their origin partly to creep action, which rejuvenates 
the soil cycle by continually exposing fresh rock to weath- 
ering, and thereby maintains the 'Juvenilet status of the 
soil profiles. An additional influence is the presence of 
outcrops of Li&ssic rocks, which have a higher bnso-content 
than those of the Oolitic, on these slopes. Finally, drain- 
age is very free and this factor prevents the occurrence of 
gloying, which is a widespread problem on the valley floors. 
The soils in this superior category are not, however, exten- 
sive, but they do have a localized importance for farming. 
Glacial and inter-glacial drift deposits provide the 
parent materials for soils throughout most of the rogion. 
The former consist mainly of boulder clay, and the latter 
of sands and gravels. The depth of the drift varics cons- 
iderably. It is 300 feet thick at Wolviston, only 10 feet 
thick at Lackenby, and even loss elsewhere. 
2. Generally, the 
drift is thickest in the contre of the Tees lowland and 
tends to thin towards the Durham plateau in the north, the 
Clevelands in the south, and the coast in the east, There 
are unusually thick localized deposits, howeverl wherever 
pre-glacial valleye have been infilled. At the other oxtr- 
.......... ... . ...... . ......................................................... .. I............................................ ........... ..... . ................. . ................... ........ ..... 
11 Designated lCreep Complexes' by Anderson, op. cit;, p. 11 
2: See Agar, op. cit.; p; 239; and R. Simpson, ' "Some Geo- 
graphical Aspects of the Agriculture of the Hartlepools 
Regiohll, unpublished M. Sc. thesis, University of Durham. 
19 4j P-1; 
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eme, there are places on the slopes leading up to the Dur- 
ham plateau - in the vicinity of Bishop ýUddleham, Kelloe 
and Trimdon Grange, for example" - where bed-rock. comes 
within inches of the surface. 
Most of the drift material is in fact boulder clay, 
which generally gives rise to strong, clay-like soils but 
does vary somewhat in character; 
2. In east Cleveland the 
till consists of a mixture of Triassic and Jurassic materr, 
ials, with a leavening of erratics from distant sources, 
and the soils in that area, which tend to bc lighter than 
is normal on boulder clay, are shallow, JLine sandy loams, 
Podzolisation is widespread in east Cleveland, since much 
of the area has long been covered by heath vegetation, but 
the relatirely high base-content of the drift has meant 
that it is less severe than on the higher moors. 
In the central Toes lowland, on both sides of the riv- 
er, the boulder clay is composed of Triassic materials, 
whidh give it a reddish hue, The soils which have developed 
on it va-, y in texture locally, but looms are general and 
they have a comparatively satisfactory level of fertility. 
3. 
but these soils There is a deficiency of lime and potash, 
are otherwise adequate in their chemical content for farm- 
....... ........................ .............. .................. . ............................ . ........ . ................................... ....................................... .................... . ............... . ..................... .... I ............. 11 Simpson, op. cit., p. l. 
2. See North East Development Association -op. cit;, 
chap. 5; and Wooldridge, OP-cit-j PP-37ý-75, 
3. See P. K. Mitchell, "West Cleveland Land Use, circa 
1550 to 1850" unpublished Ph. D. thesis, University 
of Durham, 19t5, chap. 2. 
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ing, The main difficulty for farmers has always been the 
problem of drainage; 11here the land is low lying and flat, 
the soil tends to be stiff and tcold', and gleying is not 
uncommon, These are not, perhaps, serious handicaps today, 
but they were very troublesome in the ninetaenth century; 
especially when artificial drainage was the except. ion rat- 
her than the norm. 
1. 
Further north, on the slopes leading 
up to the Durham plateau, the drainage problem diminishes 
in significance and soils also have a higher content of 
calcareous material, which comes from the underlying mag- 
nesian limestone. 
Skirting the lower roaches of the Toes and its estuary, 
there is a band of laminatod clay which extends eastwards 
from Eggloseliffo to Cowpen Bewley, on the northern side of 
the river, and Rodcar, on the southern bank' This is a 
late-Pleistocene depoeit, overlying the boulder clay, and 
is believed to have accumulated in a temporary body of quiet 
Water, the outlet from which was blocked by ice standing off 
the coast, The clay is of a very, fine texture and the 
surface (, f the deposit, which is everywhere below 50 feet 
in altitude, is more level than that of the till plain. 
These factors mean that the drainage problem is particularly 
acute in this zone, 
3. 
...................... ............... ................... . ............................ . ...... . ................ .......... I ....... . .................... . ....................................................... . .................. ............ 11 Ibidos P*59o 
2, Agar, op. cit. pp, 240-42; and Smith and Francis, 
op. cit., p, 241. 
3. See Wooldri4ge, op. cit., P-367. 
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Much of the area covered by the laminated clay is, or 
has been, marshy, as was formerly true of the site of Midd- 
lesbrough and is still truo of land in the vicinity of 
Cowpen Bewley. Similarly, the tracts of marine alluvium 
around the Tecs estuary and of riverine deposits along the 
larger waterways in the region have suffered from this con- 
dition, which is a defect from the point of view of the far- 
mer, Urbanization and modern agricultural methods have im- 
proved drainage conditions in such areas, but their propen- 
sity for flooding and waterlogging have strictly limited 
their value for forming purposes. Historically, their most 
important use was as waterQmeadows; 
Finally, there arc several relatively extensive low- 
land areas where sands and grovels predominate. One of 
these is in the Stokesley-Scamer district, and another lies 
between Acklam and Eston. The soils which have formed on 
these parent materials belong to the category of loamy sands. 
They are inherently poorer than the boulder-clay soils, 
but locally they my be superior because of their excellent 
natural urainago. 
10 
Land Classification, 
The value of land for agricultural purposes deponds'not 
on one factor, such as soil typo, alone but on a complex of 
interrelated conditions. While the value is dependent part- 
ly on the nature of the local economic system, the physical 
character of a given area which may have boon modified by 
....... ..................................................... .... . ........................ I ....... ................. ... . ................ . .................. .... . ............ . .............. . ................. . ......... . ..... .. 
le North East Development Association, OP; citel' P: 30; 
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human activity - broadly determines the economic potential 
of the land within it. Almost twenty years ago, a study 
was made of the physical quality of agricultural land in 
the North East as a whole. by the North East Development 
Association. " This provided an interesting, thouCh very 
generalized, classification of land in an arca which incl- 
udes the Teesside region. The classification, which has 
been drawn upon in the present study, was based on the phy- 
sical and chemical properties of soils, site charactorl. stics 
local climatic conditions and other factors, 
As the accompanying map reveals, most of the land in 
the Teesside region was found to be of medium quality. The 
only area with IA land, which owesits superior character to 
careful and intensive methods of cultivation rather than an 
inherently high level of fertility, is a small pocket bet- 
ween the villages of Greatham and Newton Bewley, There are 
sevoral small areas of IB land, One such lies between Gain- 
ford and Staindrop, where the surface is not so flat as nor- 
mal and tho land is consequently better drained, and whezQ 
the pare, it materials of the soil are of Carboniferous origin. 
Another is at IdIolviston, a third at Middleton upon Levan, 
and the last near Bishop Middleham. All of these arc very 
small. There is an area of I+2 land around Elwick and 
another to the south of Darlington, where the alluvial dep. 
.......... i... ' .......... ...... . ....... ...... . ......... . ... ........... .......................... .... .... . ................. 1. North East Development Association, op, cit, 
The Agridultural Land Service of the =nistry of Agri- 
culture Fisheries -and Food is currently undertaking a 
nationai survey of agricultural land, but at the time 
of wtiting work in the Teesside area was incomplete. 
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osits skirting the Toos are comparatively well drained, 
Land in the category II +1 is more plentiful. 
All of the categories discussed so far contain farm- 
land of a relatively good quality, but that is not so much 
a result of soil type as of drainage and climatic conditi- 
' In the lowlands, where there is less exposure and more ons, 
warmth for plant life, drainage very largely determines 
whether land is of a first- or second-class quality. Most 
of the area has land in the medium-grade type, because 
drainage is restricted. In upland, districts the land is 
uniformly poor for agriculture, due to the combination of 
inferior soil types, a harsher climate and poor drainage, 
Vol 
0 
Contemporary observers of the agricultural scene were 
not impressed by tho state of affairs on Taesbide. in tthd. 0 
middle of the ninetoenth century, In the harsh moorland 
environment of North Yorkshire farming had changed little 
for many years, and was as poor as it had ever been, while 
in the once prosperous lowlands conditions were bad and 
were believed to be deteriorating. The prosperity which 
lowland farmers had known at the turn of the century had 
disappeared and their methods were commonly thought to be 
primitive.. To a large extent, nowever, these conditions 
were typical of clay lowlands throughout the country, rather 
than characteristic of those on Teesside alone. Basically, 
they reflected the economic changes, especially price move- 
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ments, which had been undermining the strength of, British 
agriculture since the end of the Napoleonic Wars, 
To place these remarks in their historical perspective, 
it is useful to trace the antecedents of nineteenth-century 
Teesside agriculture. In a very detailed study of lowland 
parishes in West Cleveland, 
1. between the Tees and the C16- 
veland Hills, Mitchell has shown that under the medieval 
open-field system the area approximated the norm for the 
English Midlands. Arable farming dominated the system, 
usuallk occupying nearly half of the improved land62, The 
main wave of enclosure, in the area studied by Mitchell, 
occurred between 1620 and 1670, long before the period of 
Parliamentary Enclosure. By 1750, and perhaps as early-as 
1700, there were few remnants left of the open fields*3. 
' 
This was probably true of lowland Teesside as a wholes 
With enclosure, there was a marked shift toward6- past- 
oralism. In West Cleveland, again according to Mitchell; 
the proportion of improved land under an arable regime was 
as low as 25 per cent on the typical enclosed form of the 
mid-seventeenth century. 
4. In another study, Long has shown 
that later in the seventeenth century horses constituted a 
greater proportion of the total value of farm assets in 
Cleveland than in nny other part of Yorkshire, and that 
cattle were more important than in other lowland districts. '5 
.............. . ..... . .... . ............... . ............. .... ....... .I....... 1ý. - Mitchell, OP*cito, 539 pp; 
2. Ibid., P-138. 
3. Ibid. j pp. 23-24* 
4* Ibidel' p. 189* 
5*" W. Harwood Long, "Rogionzal Farming in Seventeenth- 
Century Yorkshire", Agricultural History Review, Vol. 8 
(1960)3 ppol03-115* 
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These are signs that the breading and rearing of horses and 
cattle;, for which Cleveland later became famous, wore alr- 
eady local specialties; 
Conditions varied locally, largely with land quality, 
but in 1716 there was a farm at Crathorne with only 10 per 
cent of its land under arable, and others at Acklam, and 
Ingleby Barwick with 16 per cent$ 
1. Arable farming was very 
much of secondary importance, and landlords inserted cove- 
nants in their tenancy agreements to. protect . the per- 
manent grassland by limiting the amount which could be put 
to the plough. 
2* Stock-raising (the Teeswator Shorthorn 
cattle and the Cleveland Bay horse) and dairy production 
wore the main pursuits. 
3- There was little demand, of 
course, for liquid milk but the region, like many othors, 
4* 
found London an nppnrently inexhaustible m. rket for butter 
and cheese. 
5. 
From the middle of the eighteenth century, however, 
there was a revival of interest in arable farmirv,,, and crop 
acreages began to increase. In this rospoct, Teesside was 
by no means unique; the causes and effects were national 
.... .... . .................................. . .................................. ................................................... : ...................... . .................... I ............... I .......... I .......... I ....... . ............. . ... 1. Mitchell, op, cit,, p, 262. 
20 Ibid., p. 265. 
3. Ibid. j p. 264. Also see-, James Sinclair, History of Shorthorn Cattle London, 
1907,895 pp,; North of England Fanner Office, Mc 
History of ImDroved Short-Horn o-. - Durham Cattle and 
of the Kirkloviýýnon Herd, Newcastle, 1871,371 PP*; 
and John Cadwallader Bates, Thomas Bates and-the 
Kirklovington Shorthorhs. Newcastle, 1897,49 
4* See Robert Trowý-Smith. A History of-British Livestock 
Husbandry, 1700-1900 London, 1959, pp. 19-22; -Tn-T- 
G. E. Fussell, The English Dairy Farmer. 1500-1900, 
London, ' 1966, chap, . 
54. Mitchell, op. cit.; p. 264. 
- 222 - 
in extent, being associated with goneral price trends. 
Chambers and Mingay regard the mid-eighteenth century as a 
critical turning-point for agricultural pricos. Thus : 
Before 1750 prices of both grain and animal products 
tended to rule low, mainly because of lengthy runs 
of good seasons, but also because the growth of the 
cultivated acreage rLnd the gradual improvamerts in- 
land-use fodder supplies and rotations raised out- 
put beyoAd the increase in consumption. After about 
1750 there set in a long period of some sixty years 
in which prices generally tended upwards'as output 
trailed after the rising consumption of a rapidly 
increasing non-agricultural population. le 
In short, - industrialization created an increasingly 
favourable economic climate for agricultilre in the second 
half of the eighteenth century. Prices continued to rise 
during the Napoleonic Wars, when -in unusually high incid- 
ence of bad harvests conspired with the disruption of for- 
'2. eign trade to put even greater demands on British farmers, 
Significantly, however, grain prices rose more )ipi6ly 
than the prices of animal products. As a result, cereal 
growing become increasingly more profitable than livestock 
husbandr- 
,, precipitating a general shift towards arable 
farming wherever possible, The prices of grains were about 
50 to 75 per cent highor in 1790 than in 1750, while those 
. 3. of beef and mutton were only 25 per cent higher. Follow- 
ing the outbreak of war in 1793, agricultural prices rose 
, still higher, thoýgh they become more erratic too" Wheat, ' 
............... ................ ........... . ... . ....... . .... . ............................................................. ............... I ...................... . ...... 1. J. 5 Chambers, and G. E. Mingay, ' The Agricultural 
Revhution. 17ý0-1880, Londoh, 19bb, p, 109, 
20 Ibid. $ p, 109 and pp. 112-115, 
3. Ibid,. ý p. 111. 
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one of the most important indices of farming's fortunes, 
sold at 90s. per quarter in 1795, ligs. 6d. in 1801, and 
126s. 6d. in 1812. During most of the eighteenth century 
the price of wheat had rarely exceeded 503,1. 
Much of the increment in prices inevitably went to 
middlemen rather than farmers, but the latter still benefit- 
ed appreciably, The received prico for wheat in Cleveland, 
whore it wns the main cash crop, rose from 42se per quarter 
in 1793 to 78s, in 1817.2. 
' 
As a result, wheat acreages; and 
crop acreages generally, expanded under the influence of the 
higher prices. Churleyls analysis of the Home Office re- 
turns for Yorkshire in 1801 indicates that wheat was then 
the loading crop in Cleveland; 
3* In his contemporary survey 
of farming I. n tho North Riding, John Tuke doclared that 
wheat wau the staple produce of Cleveland, and said further 
that 
nc other district in the Riding, or perhaps 
in the north of England, produces so much 
Wheat in proportion to its sitp or of so 
good a quality, as Cleveland, 
Tuke was perhnps indulging his imagination a little 
with those words, but certainly wheat was of great importan- 
ce to the district. There was, by the early nineteenth 
..................................... ........... ..................... . ....... . ..... .............. I ........... .... .......... .......................... . ............................................. ........ . ................ . ..................... .................. ......... 1, Ibid. 9 pp. 112-13; and Lord Ernlo, English Farming : 'Past and Present, 6th ed., London, 1961, Appendix III; 
2. Mitcholl, op, 'cit., p. 331, 
3. P. A. Churley "The Yorkshire Crop Returns of 180111, 
Yorkshire BUletin of Economic and Sacinl Rosearch, 
Vol; 5 (1953), p; 180; 
40 John Tuke Gencral Review'of the Agriculture of the 
North Ridin, --- London 1800, p. 116. p, or-Yro-rkshire, 9 
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century, not much waste land left in the lowlands of Tees- 
side which was at all suitable for cropping, Wheat produ- 
ction could, therefore, only bp further extended by sacri- 
ficing grass, and in many areas pormanent grassland was 
ploughed up as the emphasis continued to shift towards 
arable farming. 
1. London provided the region witb its main 
market for wboat, which.. along with other produce, was ship- 
ped from wharves at Stockton, Yarm, Cargo Fleet, Newport and 
Low Worsall. 2e 
With the conclusion of, the Napoleonic Wars agricultur- 
al prices, especially those of wheat and other cereals, 
fell sharply from their inflated levels, though they remai- 
ned higher than in the pre-war era. 
3* The resumption of 
foreign traLte, a higher frequency of good harvests at home 
and in Europe, and the much expanded capacity of the arable 
sector all contributed to this transformation. The price 
of wheat rarely rose above 65s. per quarter after 18190 In 
years when the supply was plentiful, it sank below 50s., 
and even below 408. on occasion. 
4* 
The precipitate decline in corn prices immediately pla.? 
ced maiiy farmers in difficulty. The verl high prices paid 
for grains in the previous three decades had attracted prod- 
ucers who could only be marginal cereal growers in more 
................ ................. ..... ........................ .......... I-.. .................... . ........ I-- . ... ............ ...... I ....................... .......................... .......................................... . .............. . .................. ................ 1. Mitchell, opcit., chap. 12, 
2, Ibid,., pp-332-33; and Tuke, op. cit., p. 116. 
3. Chambers and Mingay, op. cit., pp. 124-31. 
4* Ibid j p. 125- 
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normal times. This was especially true in clay districts, 
where the costs of cultivation were relatively high, where 
the costs of cultivation were relatively high, and where 
use could not be made of the advanced forming practices 
introduced on lighter soils. It was consequently areas 
such as lowland Teesside in which rural distress became 
widespread, and from which Parliament heard so much prote- 
station against low wheat prices in the succeeding decadesý 
Ideally, there should have been a quick return to the 
pastoral-oriented dconomy of the eighteenth century, once 
cereal prices fell from their wartime levels. In the Toes- 
side lowlands, however, as in many similar districts, a 
number of factors militated against the adoption of this 
course. Paradoxically, arable acreages continued to grow 
in many parishes, 
2* 
One reason was that rents remained at 
_39 their wartime levels, despite the large fall in prices a 
The practice of granting abatements gradually spread, but 
simple rent reductions wiýre rare. This tended to strength- 
en the view that the troubles were of a temporary nature, 
and tenar. zs awaited the recovery of the price of wheat, 
which alone would enable them to pay the high rents charged 
by landlords who were also accustomed to a wartime price 
structure, 
. ...... . ...... . .......... ................... . ... ...... . ........... ................. . --_...... ....... .......................................................... . .................................. 1. Ibid, s pp. 124-31; and G. E. Fussell and M. Compton, 77gFicultural Adjustments after Lne Napoleonic War3lt, Economic History, Vol. 3 (1939), PP-184-204. 
2. Mitchell, OP-cit-l PP*414-16, 
30 - Ibid-s P-420* 
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There were also other difficulties. 
1. Much of the best 
grassland had been put to the plough in the preceding thirty 
years, to make way for increased cereal production, and this 
was easier and cheaper to achieve than the re-establishment 
of pasture, a process which required time, capital and ex. 
perience. In addition, most of the once-famous local live- 
stock herds had been disbanded during the ascendancy of 
arable farming, and many farmers were obliged to sell their 
breeding stock to remain solvent in the immediate post-war 
years. As a result, time and capital wore required to re- 
build the herds as well as the pasture. A speedy return to 
farming with an emphasis on livestock was probably also 
prevented by the reluctance of farmers, even whoh they wore 
able, to ".. -ake such a radical step. 
Agriculturally, lowland Teesside stagnated in the post. 
war years, and the picture of forming drawn about 1800 by 
Tuke and his contemporaries was not obsolete fifty years 
later. There was, however, one important change. At the 
beginning of the nineteenth century qrop yields were not 
very higl on Teesside, but the quality of wheat, in parti. 
cular, was well regarded. 
20 
In large part, this was because 
farmers were able to draw on the fertility of land which was 
well stocked and manured, and much of which had not known 
arable use for a long time, By mid-century both crop yields 
and quality were lower, 
3. Pluch of tho best land had been 
... ................................. .............. . ................. ............... ......... . ... ........... . ................................ I ............................................. I ....... ........ I............ . ............. .. 1. See ibid., chap. 14. 
29 Tuke, op. cit., p. 116. 
30 Fussell and Compton, op. cit., p. 196; and Patchell, 
oPocit-j PP-418-419. 
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under long and continuous cultivation, with less manure from 
a smaller livestock population to replenish its fertility; 
and cropping had been extended to very marginal land. Writ- 
ing of the area south of the Tees, Milburn commented in 
1848 : 
The vale of Cleveland, once abundant in grass, 
and famous for its cheese and horses, has wit- 
nessed its grazing grounds piecemeal converted 
into tillage land cropped as long as it would 
grow a corn crop. 
le 
Conditions were no better in Durham, which was doclar- 
ed to be one of the worst formed counties in the country by 
a witness before the Select Committee on Agricultural Cust- 
oms in 1848.2. Nor, indeed, were they much better in any 
other lowland area with clay soils. 
3. Moreover, the prob- 
lems were eumulative, and threatened to become more acute 
than ever if some means could not be found of breaking what 
had become a vicious circle. 
Continual cereal' cropping over n long period of time, 
with only bare follows of very shovt duration to break th-: ý 
sequence, had steadily eroded the fertility accumulated by 
clay soils under grass and convertible husbandry, Generally, 
.......... ... I ........ . .... .............................................. I ...................................................................... . ............... . ....... I ............. . .................. . ................ ..... .............. . ............... . ............. ................. M. M. Milburn, "On tho Farming of the North Riding of 
Yorkshire" Journal of tho Royal Agricultural Society, 
Vol-9 (1944); p-512. 
2. Testimony of Samuel Crisp - referred to by G. E. Fussell in his "High Farming? in the Noýth of England- 1840- 
188011, Economic Geography, Vol. 24 (1948), p. 29ý9 
3. See Chambers and Mingay, op. cit., pp. 58-59; and G. E. 
Mingay "The Agricultural Revolution in English Hist- 
ory :I Reconsidoration", in Essays in Agrarian 
History, Vol. 2, ed. W. E. Minchinton, Newton Abbot, I-9-UR, p, 20, 
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green fallows could not provide a solution to the problem 
because drainage was too poor for them to be introduced 
successfully, and farmers did not have the capital required 
for artificial drainage projects. Equally, few farmers 
could afford either to purchase adequate quantities of fert- 
ilizers or to restock the much-reduced livestock herds which 
gave them natural manure. The shortage of capital and the 
deteriorating quality of the land also made the establish- 
ment of leys and permanent pasture more difficult. Ultim- 
atley, the solution was to be found in government-financed 
drainage schemes, but at mid-century it still belonged to 
the future. 
In 1848, according to Milburn, the ancient crop sequ- 
ence of fallow-whent-oats still prevailed on the 11 ... cold 
tenaciou. i clay ... " of Cleveland, though some farmers had 
r'Oplaced oats with either beans or clover, 
1. Again, a few 
farmer--- had improved their land by using artificial forti- 
lizers and by digging drainage ditches which were filled 
with stones or tree branches, in traditional style. Even 
the most progressive cultivators, however, had been unable 
to dispense entirely with bare follow on heavy land, 
2 This 
was not because of technical backwardness on their part, but 
because the heavy clay soils were too wet to give either 
satisfactory root crops or grass leys, 
30 Turnips, the 
epitome of modernism on lighter soils, did not fill out 
.......................................... . ................................................... I ......... .................... ........... . ....... . ... . ... . ............. . ........ ............................................ 1. Milburn, op,, cit., P-512. 
2. Ibid., P-513. 
3. Chambers and PUngay, oPecits, P*58, 
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sufficiently to be pulled on clay, and if fed to stock while 
in the ground they left a field riddled with waterlogged 
holes. '- Kerridge has also argued that bare fallows clean 
ed the soil more effectively than any fallow crop could do, 
as well as temporarily improving the structure of adhesive 
soils. 
2. Locally, however, where sandier soils wk-rc found, 
clover and turnips were grown in Cleveland. 
3* 
I Writing in 1856 about agriculture in Durham, 4* Bell 
maintained that the old 'two crop and fallowlsystem had all 
but. disappeared, and that even on strong soils seeds (clover 
and grass) were grown between the wheat and oats courses 
5. 
However, bare fallow was still as common in Durham as it 
was in North Yorkshire, and for much the same reasons. 
Green fallaas had boon tried, sometimes successfully, but 
they were not popular Bell, himself, inclined to the view 
that they would not be adopted generally until much greater 
progress had been made in improving drainage conditions, 
6& 
................ ..... . ............... . .............. ...... . ...... ............. ....... ................... ........................... . ........... ..................................... ........... . ..................................... . .................... 1. E. L. Jones, "English Farming Before and During the 
Nineteenth Century", Economic History Review Vol. 15 
(19r-2), P9146; and Eric Korridge, The Agricultural 
, 
Rev lution, London, 1967, pp. 27-29* 
2. Kerridge, op, cit., pp. 27-29, 
3. Milburn, oT), cit,, passim, 
4. Thomas George Bell, ItA Report upon the Agriculture 
of the County of Durham", Journal of the Royal 
Agricultural Socioy, Vol. 1.1 (1836), pp. 86-173-. 
5. Ibid, s p, 100, 
6. Ibid. 9 p. 101. 
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Little mention has been made so far of moorland farm- 
ing, which followed a rather different course of develop- 
ment than its lowland counterpart. Although much of the 
area remained common rough grazing land, as indeed it is 
stills the open fields had largely disappeared from the 
North York Moors by the mid eighteenth century. 
" Livestock 
were the main support of the moorland economy. The higher 
land was used for rough grazing, and few attempts were made 
to improve it. Crops were grown in the valleys, but tbey 
were intended mainly for fodder and for domestic consump- 
tion. 
Even before the end of the seventeenth century, cattle 
accounted for nearly one-half of the value of farm assets 
in the North York Moors, and sheep constituted a further 
quarter. 
2- The area was mainly concerned with breeding and 
rearing stock. The cattle were the shorthorns generally 
favoured in North East England. 3* Tuke thought them to be 
of a quite high standard, but they were smaller than those 
raised on lowland pastures. 
4. The breeding stock wero kej.; 
in the v,.. Lleys, but beef animals were left to roam the moors 
for much of the year. Most farms had a dairy, and the prod- 
uction of cheese and butter was an important activity. 5o' 
........ . .................. .................................... ......... I ........... . ............ . .......... . .......... I .......... . ........... . ................. ......... . ..... ................... . ... ........... . .......... . ... 1, See John Chapman, "Changing Agriculture and the Moor.;. 
land Edge in the North York Moors, 1750-196011 unpub- 
lished M. A. thesis, University of London, 1961, chaps. 
2 and 3. 
2. Long, op-cit I P-105. 
3. Kerridgel OP-Cit s P-170. 
4* Tlxke, op, cit , p, 250, 
5. Chapmnj 02-cit I P-79. 
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The moorland sheep were the hardy Blackfaces, which 
gave a mutton of medium quality but a poor coarse wool* 
They were preferred more because of their ability to sub- 
sist on a diet of little but heather and their capacity to 
withstand severe weather than for any other reason. 
2, Even 
in the depths of winter, the sheep were left to fend for 
themselves on the open moors. Fodder from the arable land 
in the valleys was too scarce and valuable to be fed to 
sheep, other than in the lambing senson, 
3* 
Some wheat was grown in the moorland dales, but oats 
was the major cereal crop by the end of the eighteenth 
century, Rye, the traditional staple, had become compara- 
tively rare. 4. More root crops, notably turnips and pot- 
atoes, were grown by then than in earlier times, but the 
acreages were small; 
5- Indeed, crop acreages as a whole 
were still small; for the sheltered land in the valleys had 
also to be used for growing hay and as improved pasture, 
Price movements in the early part of the nineteenth century 
gave some benefit to the moorland A'armer, since the demon' 
for meat and wool expanded steadily during the Napoleonic 
Wars. This advance was not, however, so spectacular, or so 
6@ 
erratic, as that for cereals, and the moorland farmer cons- 
equently found the post-war situation much easier to weather 
1. Kerridge, op. cits, p. 170. 
2. See Troi-Smith, oi2ocit., pp-138-), -., 16.0 
3. Tuke, op. cit., pp. 260-73. 
. 
4. Chapman, op-cit-, Pý-77-789 
5. Loc. cit. 
Chambers and Mingay, op. cit., chop. 5. 
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11 
than did his lowland counterpart, since he hid not altered 
his fundamental mode of operations and livestock prices had 
less far to fall. 
The Pattern of Farming Prior 
to the Mid-Ni. neteenth Century 
It is possible to compile a partial pictare vC the 
pattern of farming on Teesside immediately prior to the 
middle of the nineteenth century by making use of a set of 
documents relating to the commutation of tithes. Under a 
very ancient arr: aýngement, which was initially a moral and 
later a legal obligation, farmers were required to pay a 
toll amounting to one-tenth of their annual output to the 
rector of their parish, 
2. After the dissolution of the 
monasteri(, s, rectories and tithes belonging to the houses 
concerned were vested in the Crown and later sold to lay 
impropriators, so that the position became more complicated. 
By the nineteenth century, nearly ono-quarter of all *-ithes 
were in the hands of laymen, and were regarded simply as a 
form of property, '3' 
By inen, too, the system of tithe collection had become 
very complex - monetary payments ofton having replaced the 
traditional tithes in kind - and was a source of annoyance, 
and some claimed worse, to farmers: The Tithe Commutntion 
Chapm. n, le OP. cit., pp-147-4c). 
2. See : P. 11. Milltird, Law'Relating'to, Tithes and Payments 
in Lieu fhoreof, 3rd. ed., London- 1959; 
Christabol S. UMn and Edith H, 114hotham. HisVory o 
British Agri culture, 1846m. 1914; H. C. PrInce " The Tithe 
Surveys of the Mid-, Nineteenth Centuryllp Ap. ricultural 
History Review,, Vol. 7 (1959)t pp. 14-26. 
3, Orwin and Whetham, op. cit., p. 184. 
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Act of 1836 resulted from a dýsire to simplify matters and 
to remove a popular grievance. Under its provisions, Tithe 
Commissioners were appointed and charged with the respons- 
ibility for ratifying those voluntary agreements which had 
already been made for substituting monetary payments for 
tithes in kind, and with arranging for commutation where 
such agreements did not exist. 
From the work of the Commission, two classes of docu- 
ments emerged : Tithe Dbps ana Apportionments, and Tithe 
Files. The former resulted from a field-by-field survey of 
England and Wales, and it contains a wealth of detailed 
information relating to land ownerships boundaries and 
occupance, as well as summaries of the land acreages under 
arable, grass and other categories of use. 
16 In many parts 
of the country, the Tithe ýbps were the first maps to be 
based on accurate surveys. 
In the present study, however, use has been made of 
the Tithe Files. 2. One of these was compiled for each of 
the 111800 tithe districts surveyed by the Commission, a 
.......... ..................................... .............. ....... ......... ............ .......................... ........ I ............................ ..... . ............. .................... . ................................... 11 See Prince, op. cit.; D. B. Grigg, "The Changing 
Agricultural Geography of England :A Commentary on 
the Sources Available for the Reconstruction of the 
Agricultural Geography of England, 1770-185011 
Transactions of the Institute of British Goo raphers, 
Vol. 41 (1967)s pp. 73-96; and G. H. Tupling, 13carchlIg 
the Parish Records ; 6, Terriers and Tithe and Encl- 
osure Awards'l, Amateur Mintorian, Vol. 1 (1954). 
2. For a discussion of them sea Gri,, g, o, cit' 
and E. A. Cox and B. R. Dittmar, "The 
ffitt-ýPlles 
of 
the Mid-Ninetconth Century"I Agricultural History 
Review, Vol-13 (1965)t pp. 1116. 
The Tithe ! Files cre now kept at Ashridgq Houso, an 
annex of the Public Records Office, in Hertfordshire, 
whero they arecatalogued under the Group and Class 
numbers IR/18, 
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district usually being a parish. The contents of the Files 
vary according to the complexity of the commutation nego- 
tiations, and to the extent that damage has been avoided 
since they were collected. Usually, the*Files contain reports 
of the various meetings hold, and correspondence relating 
to the negotiations, as well as drafts of the awards subse- 
quently made. In the interests of standardization, and to 
save time, the Assistant Commissioner responsible for. pro- 
ceedings in a particular district was required to complete 
one of two types, of questionnaire as a record. The longer 
version of this document had provision for estimates of the 
acreages of, the various crops grown, These estimates give 
a valuable impression-of farming at the local scale, though 
allowance inust be made for a -. degree of inaccuracy, and they 
have been used in the present study, 
In von Thulnents land-use model horticulture and dairy- 
ing shared the inner-most zone, these being the activiLies 
best suited to, and hence most able to afford, locations 
near to the market. The adjacent zone was occupied by 
sylvicul-'are, and the area beyond that by belts of arable 
and then mixed fanning. Extensive grazing was located in 
the zone furthest -from the market. Apart from the position 
of sylviculture, Which was not a very significant activity 
on Teesside, this arrangement ought to bear a resemblanjo to 
that on Teesgide in the nineteenth ce%twury. The data obt- 
ained from the Tithe Files have been examined to determine 
whether or not this wzcs the case. The analysis was some- 
what bedevilled, however, by tho fact that Files do not 
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exist for all parishes in the region, and that those which 
are available are not all fully comparable. 
The first of the surveys undertaken in the Teesside 
region by the Tithe Commission were made in 1837, and virt- 
ually all of them had boon completed by 1845. Most of the 
data from the Tithe Files therefore relate to the period 
about 1840, when neither industrialization nor urbanization 
was- properly under way in the region. Consequently, it is 
not surprising that horticulture, which von Thunen placed 
in the inner-most zone of land use, appears to have been of 
little importance. It is a branch of agriculture which de- 
pends on the proximity of a substantial urban population, 
and in 1840 the Teesside towns were still very small. 
The Assistant Commissioners responsible for the local 
tithe surveys reported 5 acres of nmrket gardens in the 
parish of Haughton le Skerne, 8 acres in Blackwell ar. -I an 
unspecified number in Hurworth, all of which were very close 
to the town of Darlington, then the largest sottlomont in 
the region. Sadberge, about four miles from Darlington, had 
a further 9 acres. Stockton parish, which contained the 
second most important town, had 15 acres of market gardens, 
Hartlepool had 3 acres of land under potatoes, and that was 
the only agricultural land in the parish not given to grass, 
Thus, the acreage devoted to horticulture was small,. but it 
''was located &Ln areas close to the main towns, This is as 
, -much 
as would be expected since horticulture is & highly 
intensive form of culti-vDtion. lo 
..... . ......... . ... . ....... ....... .............. ........................ ............. ... . ..... ...... . ................. . ......... . ...... . ... ........ .... . ...................... . ........................................................ 1. See Chisholem, op. cit., chap. 2. 
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Because of the limitations of the data available, it 
was possible to obtain only a very broad picture of the loc- 
ation patterns of the other types of agriculture. This is 
based on a comparison of arable and pastoral acreages in 
168 parishes. Plore than half the parishes for which there 
were data had between 30 and 50 per cent of their improved 
land - which excludes rough grazing under meadow and 
pasture, and a further quarter had more than 50 per cent of 
their land devoted to those uses. The proportion of land 
under grass in each of the 168 parishes is plotted in Fig- 
ure 7.7 . If parishes in which grassland exceeded 60 per 
cent of the total area are regarded as having high pastoral 
components, then that cate8ory may be sub-divided irto two 
groups : one consisting of urban parishes and the other of 
marginal parishes, the latter either having poor land or 
being distant from the market centres. 
In the first group wore Darlington, Cockerton, Stockton, 
Hartburn, Norton, Linthorpo, Acklam, Yliddlesbrough, and 
Hartlepool, all with very high proportions of their agric- 
ultural land under grass. Since they contained the larger 
settlements and their suburbs, these were also the main ur- 
ban parishes in the region. They constituted, in effect, 
the inner-most ring of land use in von ThLen's model. Agr- 
icultural land was more expensive in those parishes than 
anywhere else in the region. In the parish of Hartlepool, 
for example, the land was poor in quality buttho annual rent 
was still Z7 per acre'-, which was four or five times as 
... ............. . ............................................ . ........................ .......... . ......... I .......... ...... . ............................ . .................... . ....... ................................... . ............... . ............. .................. ....... 
Tithe Files, I, R. /18/2005, 
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high as that for even the best land in rural parishes, As 
a result, agricultural land in the tirban parishes was lar- 
gely restricted to those uses capable of earning the high- 
est returns in such locations. 
In practice, two types of use were found in this inner 
zone, apart from horticulture. One was the growing of hay 
and the other the provision of pasture. Both were intended 
primarily for the support of milk cows, to supply towns. 
people with fresh milk, and horses, which were reqUired for 
purposes of transportation and were present in large numb- 
I 
ers in and around the towns. These twin actifrities were 
conducted regardless of the physical characteristics of the 
I 
land, In the parish of Hartlepool, the land was reported by 
the Assistant Tithe Commissioners to be of only a 'fair 
qualityt. The eoil was very thin and, beitg-on limestone 
and sand, had a tendency to dry out too quickly during the 
warmer months* In the parish of Darlington, on tho other 
hand, the soil was said to be a good loom on clay. 
2. In 
both cases, the reports stressed V. -Ant the value of the farm. - 
land was nigh, but that this was due to the level of demand 
for pasturage and hay, for milchcattle and horses, and to 
the possibility of obtaining manure from the nearby towns, 
The second group of parishes with high proportions of 
grassland contained the areas of extensive grazing, where 
livestock breeding, the rearing of store animals and wool 
. ........ ..................... ............. ..... . ................... . ........... .................................. . .... ........ . ... . ............... . ................ .... . .................. . .......... ... ................. .................... .. 
Loc. cit. 
2. Tithe Files, I. R. /18/1951* 
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production were the main preoccupations. According to von 
Thunen, parishes in this group should have been located at 
the periphery of the region, and indeed most of them were. 
However, there worc some peripheral parishes which did not 
have high proportions of their land under grass, and there 
were some interior parishes, not close to the main towns, 
which did, The explanation is that the noture of the phy- 
sical environment was a more important control than distance 
from the market in this context. Pliny of the parishes to- 
wards the limits of the region were in hill and moorland 
districts, and therefore concentrated on grazing, Parishes 
in the lowlands were more concerned with arable forming, 
which suggests that distance from the ma-rket was nowhere 
great enough on Teesside to secure the displacement of ar- 
able and m-&. xed farming systems by pure pastoralism. 
Bilsdale provides a typical example of a grazing par- 
ýish, 
'- It had 12,000 acres of bleak moorland, a smaLL part 
of which was enclosed but unimproved, and they carried 1, POO 
Blackface sheep. Cattle breeding , nd rearing were quite 
importan activitiew, the young stock being sold to lowland 
farmers at the ago of two years, and so too were butter and 
cheese production. The small area of arable land-lay in the 
valleys, and was used to grow winter food and some domostic 
, 
crops, and to provide pasture for stock during the breeding 
season. 
There were estimates of crop acreages in the Tithe 
.............. ............ . ...................................... . ....... . .......... . ........... ................................. . ......... . ...................... . .......... -. - ..... . ...... ................. ............ 
Tithe Files, I. R. /18/12001, 
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Files for only about half the parishes in the region, and 
some of those were inconsistent or incomplete. The data 
available do not, therefore, lend themselves to the detail- 
ed examination of farming in parishes where the system had 
a high arable component. In an attempt to determine wheth- 
er or not land use declined in intensity with distance from 
the large towns, a question which invites a positive answer 
on theoretical grounds, the proportion of arable land under 
bam fallow was calculated for is many parishes as possible* 
The results have been plotted in Figure 7.8 but they are 
too few to permit a firm conclusion on this point. 
There is, however, a suggestion that land usage was 
more intensive than normal close to Darlington and Stockton. 
.A 
number of the parishes near Darlington had very low prop- 
ortions of bare fallow - Whessoe (16.89 per cent), Low and 
High Coniscliffe (11.61 per cent), ýIanfield (14-33 per cent) 
and Stapleton (11.61 per cent), for example. Similarly, 
Norton parish, near Stockton, had only 10.64 per cent of 
its arable land under bare fallow. Usually, the proportion 
was nearer 30 per cent. 
In those parishes where grassland was not dominant, 
,, the farming system was essentially mixed rather than arable. 
, Cereals, wheat and oats in particular, were the main crops, 
. 
In 37 of the 92 parishes for which data are available, wheat, 
was the leading crop in terms of acreages planted. Oats was 
the most important crop in 22 parishes, and wheat and oats 
, together in a further 12. Either wheat or oats, usually the 
Figure 78 Proportion of Arable Land Under Bare Follow, 1840 
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former, shared first place with other crops in all but one 
of the remaining 21 parishes. Not surprisingly, oats ten- 
ded to come to the fore where the land was relatively poor 
or the climate more severe, and where pastoralism dominated 
farming. Clover and other foddor crops were also more im- 
portant in parishes with a high proportion of land iu-der 
grass, reflecting the interest in livestock in such areas. 
As a test of the principles embodied in location the. 
ory, the e*idonce gained from the Tithe Files is not satis- 
factory. It has been possible to present only a partial and 
rather generalized picture of Teesside farming in the per- 
iod about 1840. However, it does seem permissible to con- 
cludo that there was some zoning of agriculture. In part- 
icular, there was an inner area around the main towns where 
farmland was largely devoted to the growihe of grass, for 
fodder and for pasturage, in order to support milch cows 
and horses necessary to the urban population. It was also 
in this area that horticulture was practised. The land 
within this inner zone was the mosc expensive in the regi, -, n, 
for loca; ional rather than physical reasons, and it clearly 
was allocated to those branches of agriculture beat able to 
use and afford it. 
Elsewhere, however, physical factors were inore important 
than distance from the market as determinants of the type 
of farming. At least, the, major break in the spatial patt- 
ern was attributable to physical circumstcnces; the mixed 
farming system gave way to livestock husbandry in the upland 
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districts. There may have been some fine adjustments to 
the lowland farming system with distance from the market, 
but none were revealed by the rather crude data available. 
It is more probable that the region was not largo enough 
for differential transport costs to exert a significant 
influence on the pattern of farming, other than in the ar- 
eas adjacent to the larger towns. 
The Pattern of Farming in 1866. 
In 1866 the Board of Trade began publication of the 
annual Agricultural Returns, which contained statistics 
pertaining to the counties of the United Kingdom. It was 
based on the parish summaries of returns obtained from in- 
dividual farmers by officers of the Board of Customs and 
Excise, who were stationed throughout the country and hence 
provided a convenient agency for the task. The individual 
returns were destroyed aftcr being consolidated into the 
parish summaries, but the latter were retained, in tnoir 
manuscript form, and they constitute a valuable source of 
agricultural data. l. They have not,, however, survived 
intact. For England and Wales, the summaries are missing 
ontirely for 1868,1871s 1872,1892 and 1893, and for parts 
of the country therc are othcr gaps in the record. 
2. 
............................................................................................... . ............... ......................................................................... ................. .... ...................... ................. . ................ ............ . .......... ill The parish summarics arc now stored in the Public 
Rccprd Office in London, under the Group and Class 
designation IvIAF/68. 
On the 3ubject of the Agricultural Returns see: 20 
J. T. Coppock, "The Statistical Assessme f British 
Agricultur0 A icultural History Review, Vol-4 (1956) 
pp-4-21 and 67; "The Cartographic Representation of 
British Agricultvral Statistics, ' G praphy, Vol-50 (1965)9 pp. 101-114; "The Agricult'uFalo Returns as a 
Source of*Locnl History", Amateur Historian, Vol'4 
(1958-59) pp. 49-72; and Robin H, Bost and ý. T. 
Epp- 
ock "I The 
6hanRi_np, 
- Use of Land in Britain, Faber and 
Faber, London, 1962, chap. le 
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Coppock has studied the parish summaries in consider- 
able depth, and he has pointed to their many limitations as 
statistical sources. There is doubt conaerning the accur. 
acy of the original returns upon which the summaries are 
based, but opinions on that subject are divided. Certainly, 
however, there are grounds for doubt. Particularly in the 
early years of the agricultural census, when the questionn- 
aircs were unfamiliar to farmers, and to some extent resen- 
ted, co-operation was often neither full nor willing. kgoin, 
there were problems of definition, such as the distinction 
between permanent and temporary gross. Some of the returns 
were actually completed by the Excise officers, who were 
empowered to do so in the event of farmers refusing or neg- 
lecting to deal with them themselves. Another source of 
error arose from the fact that acreages of crops and grass 
were sometimes estimated, as few farmers know the exact 
areas of their fields before the Ordnance Survey meavurau 
them. I 
There are also problems of cowparability between con, 1- 
uses tak. n in different years. In 1866, crop returns were 
requested only from occupiers of land greater than five 
acres in area, This threshold was removed for the censuses 
of 1867 and 1868, but in 1869 a now lower limit of one- 
qLarter acre was introduced. Changes wore also mide, from 
time to time, to the classification system used for crops 
and livestock, and to some of the working definitions empl,. 
oyed, Despite the di: ficultios such changes may cause, 
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however, tho parish summaries are obviously a very valuable 
source of data for British farming in the nineteenth century. 
In the present study, material from the agricultural 
census has been used to build a picture of Teesside agric- 
ulture in two separate years. One of these is 1881, at the 
end of the period under review. It is desirable that the 
other should be as early as possible, and on grounds of 
statistical compatability 1869 is to be preferred; that was 
the first year in which a holding of a quarter of an acre 
of land, a qualification which still stood in 1881, was 
adopted as the threshold for farmers asked to submit ret- 
urns. However, a large number of the stumnaries for 1869, 
as for 1867, were found to be missing for parishes in the 
Teesside repion. For this reason, and bearing in mind that 
no summaries at all have survived for 1868,1866 was sel- 
ected as the earlier year, despite the data for 1866 not 
being fully comparable with those for 1881, 
By 1866, there were signs that farming in the Teesside 
lowlands was recovering from its mid-century nadir 
1. As in 
other heavy clay districts, the immediate solution to the 
various Problems had been found in improved drainage, but 
it is probable that even by 1850 the long process of agri- 
cultural adjustment which had begun after Waterloo had lar- 
gely run its course and to some extent had brought its own 
longer-r, erm solution. In partial compensation fcr the 103S 
of protection previously afforded by the Corn Laws, the 
f_G-**-*__dýý***' 'c'h''e * *1 '1'* -- 0--P _* * 'C"I -t- *. " *-"** c-*h"*a *p *', _1-4*', " -''***....... II 
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Goverment announced in 1846 that loand would be made avail- 
able to landowners wishing to improve their property by mo- 
ans of'drninage schemes. 
1. Contemporary writers and histor- 
ians, alike, have accepted this stop as a crucial turning- 
point in the fortunes of British agriculture. 
The Goverment loans were to be repnyable over a period 
of twenty-two years, and they were to bear a modest interest 
rate of 31 per cent. 
2- The scheme soon became a success; so 
much so that a number of private companies were floated for 
the purpose of making loans to landowners unable to obtain 
them from the Treasury. The great interest shown in drain- 
age imrpovoment communicated itself to those who were able, 
though previously unwilling, to finance their own projects, 
A further incentive was provided by the discovery of a pro. 
cess for manufacturing cheaper and better drainage pipes. 
30 
Even in 1850 Caird had been able to point to evidez-. c--) 
of 4 growing interest in Cleveland in drainage schemes, 
4. In 
1856 Bell described the progress which had been made in dra. 
ining arable land in Durham, and expressed the hope that it 
would soon be extended to permanent grassland. '5@ By 1861p 
Wright implied, much of lowland Cleveland had been treated 
....... . ............ ........ . .... ...... . ................... ...... . ...... . ........................ ...................................... .................. ........ . .......................... . ........... ............. 1. Orwin and Wheýham, oPecit., Pp-194-200. 
2. Soo J. Bailoy Denton "On L, -nd Drainage and Improvement by Loans from GoverAment or Publi-ý Companies1f, Journal 
of the Royal Agricultural Society, Now Series, Vol-4 
TMB)$ pp. 123-43. 
3* Chambers and Mingay, OP-citej PP'175-76' 
4. James Caird, Enplish Agriculture in 1850-51, London, 
1852, P*327e 
5* Bell, op. cit , PP; 105-1069 
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satisfactorily. 
1. The benefits were many. With the laying 
down of deep drains, and the removal of excessive soil moi- 
sture, arable yields rose almost immediately; In part, 
this was because the quality of the soil was improvcd, but 
it was also because land could be usod more intensively. 
Much of the heavy, clay land had previously been cultivnted 
under the anciont, ridge-and-furrow system, the ridges carr- 
ying the crops and the furrows open ditches. 
20 With the 
introduction of modern field drains, the open ditches iould 
largely be dispensed with, and the area they covered plan- 
ted. This must have almost doubled the useful acreage of 
many fields, and hence have raised their output substant- 
ially. 
Better drainage also made possible the establishment 
of root breaks in the cropping sequence, which, in turn, 
provided fodder and permitted the heavier stocking of the 
land. With more livestock, more manure became available, 
and arable yields could be incrensod still further. On 
heavy land, therefore, the now dra. Lnagc techniques led to 
the repl. cement of a cycle of impoverishment with one of 
enrichment. The benefits were not confined to the arable 
land; porma. -nt grassland could bp given the manure it 
required to be kept in a healty state. Moreover, with the 
land in better heart, farmers found it easier to establish 
leys and ne% permanent grass to repla, e old pasturew in 
.......... . ........... ... :.... ........................................ . ............. . ....... . .................................................................... ................ . ...... . ............ 1. W. Wright, "On the Improvements in the Forming of 
Yorkshire Since .... 1848 " Journal'of the Royal Agricultural Socfety. Vol, k (1861), -p. 110. 
2. Loc. cit. 
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need of a change in use. 
During this period, English farming continued to change 
in other ways too; 
'- In the twenty years after 1850, years 
of agricultural prosperity on the whole, the price of wheat 
showed little tendency to rise but the prices of livestock 
products climbed steadily* In the mixed forming systems 
which were general throughout most of the country there was 
consequently a shift in emphasis towards livestock manage- 
ment. At first, this movement was hesitant, and temporary 
rises in the price of wheat could still make arable farming. 
more profitable, but in the longer term it was decisive* 
By the 1870ts, livestock were the profitable component of 
mixed farming systems. Mitchell has shown that these tren- 
ds were experienced in West Cleveland in the 18501s and 
18601s, 2,. and there is little doubt that they affected Toes 
side as a whole, 
Parish summaries of the 1866 agricultural returns were 
found to be available for 141 parishes in the Teesside reg- 
ion. Three-quarters of those parishes had between 30 and 
50 per cent of their improved land under permanent. gr=, -This 
was approximately the same proportion as that for the par- 
ishes I ir wh. ch data from the Tit -1 Files were available. 
However, as it stands, the comparison is not very meaningful, 
since the two sets of parishes - one for 1840 and the other 
for 1866 - differ somewhat, 
.......................... ........ . ............... . ...... I ........................ ...... ...... ............... ...................... ..................... . ............................ ..... .................. ............... ............ ..... . ......... 1. See E. L. Jones, i'Tho Changing Basis of English Agric- 
ultural Prosperity, 1853; -73", in Essays in Ag rarian History, op. cit., pp. 219-36. 
2a Mitchell, op, cit,, chap*14. 
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Contemporary descriptions of Teesside farming in the 
years immediately after 1850 stress that there was a trans- 
fer of resources, including land, from arable to pastoral 
farming. To check their accuracy, an examination was made 
of those parishes for which there areýdata for both 1840, 
from the Tithe Files, and 1866, from the parish summaries. 
This was possible for 121 of the parishes within the region. 
In 60 of them, there was a decrease in the proportion of 
land under permanent pasture, and in 61 there was an incr. 
I case, between 1840 and 1866. IvIany of the changes were so 
small as to be insignificant, but 16 parishes registered an 
increase of more than 10 per cent, and 22 a docrease of sim- 
ilar proportions* 
Clearly, therefore, there was no general expansion of 
permanent grassland between 1840 and 1866, and the total 
acreage for the region as a whole cannot have changed sig- 
nificantly. Increases and decreasos occurred throughout 
, Teesside, without apparent relationship to land quality or 
other general factors. Judging by the control group, how.. 
ever, on important change seems to have been that fewer 
parishes had very small proportions of permanent pasture in 
1866 than ir 1840. Thus, the numbiAr with less than 30 per 
cent of their land under permanent grass decreased by half. 
This suggests that a more balanced type of mixod farming 
was being evolved in areas where the -. rable element had 
been exceptionally strong, and it may have boon such areas 
that contemporaries had in mind when they wrote of exhausted 
cropland being returned to grass. 
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Figure Z10 Proportion of Improved Land Under Permanent Grass, 1866 
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Table 7.1 
Percentage of Improved Land 
Under Permanent Grass 
Number of Parishes 
Circa 1840 1866 
Less than 30 19 10 
30 39; 99 41 43 
40 49-99 34 48 
50 59o99 12 15 
More than 60 
TP1- 
It appears, from Table 7.1, that there wns also a 
decrease in the number of parishes with more than 60 per 
cent of their land under permanent grass. Amongst those in 
that category in 1840 but not in 1866 were Acklam, Middles- 
brough, Norton, Stockton, and Cockerton, which were esson- 
tially urban parishes, The reasons for this change are not 
clear, but it may well have been the case that improved 
drainage and farming techniques had encouraged a greater 
interest in growing green fodder crops near to the large 
towns, where the livestock population must have boon incr- 
easing to match urban expansion. 
Clover and other grasses wore sowh, as part of the 
crop rotation, in all the parishes for which data are avai- 
lablo for 1866. It can be seen from Figure 7e'llthat temP- 
orary grass was particularly important in some of the nor..? 
thern parishes on the Durham plateau, such ris Coxhoe, Thor- 
nley and Kelloe. This would seem to reflect the high pro-, 
portion of land in arable use in that area; with only small 
percentage of improved land 
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areas kept as permanent pasture, grass leys would be corr- 
espohdingly more important for feeding livestock and rest,. 
ing cropland. It was probably also the case that the thin 
soils of the plateau favoured grass rather than roots as 
the green course in the rotation, since the latter reqx; ire 
deep soils if they are to give good crops. 
With the detailed information available for 1866, an 
attempt, which proved unsuccessful, was made to establish 
whether or not there was any evidence of land-use zoning by 
delineating agricultural sub-rogions. First, the proportion 
of land under each type of crop and the density of livest- 
ock in each category were calculated for each pnrish, Next, 
the parishes were ranked according to the values exhibited 
by each variable tnat is, for each rrop and livestock 
typo. Me rank-scores thus derived were then used to rank 
each variable for each parish. This rather cumbersome pro- 
cedure overcame the problem of incorporating variables mea- 
sured in different units (percentages and donsities),. and 
it gave each parish an agricultural profile which could b3 
used to ompare it with other parishes, 
Spearman's rank correlation coefficient wns employod to 
daterm-ý., ic tt. a level of siiniii4r: Lty .. jetween each pari,,, i anci 
' 1. its contiguou6 naighbours* This permitted the construc- 
tion of a similarity matrix; Knallys a variant of Hagoodll,,. 
........ . ............... . ..... ...... . ........ . ...................................................... . ...... . ...... . .......... ........ ................................................. Use was made of a computer program written largely by 
A. D. Sorenson but contributed to by S. Openshaw and 
P, Taylor, all of the Department pf Geography at the 
University of Newcastle upon Tyne, 
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region, alization technique was used to group parishes into 
sub-regions. 
1. The results of this analysis were not sat- 
isfactory, however, and they have not been presented here. 
The main reason was that the lack of data for a number of 
parishes imposed too great a restriction on the interpre- 
tation of the findings. In many cases, for example, it was 
not possible to determine whether a grouping reflected the 
genuine similarity of parishes or the fact that they all 
had neighbours for which data wero not available. Again, 
the summaries which have survived for 1866 and 1881 relate 
to different sets of parishes, which makes comparisons over 
time difficult, 
The distribution of grassland, permanent and temporary 
combined, in 1866 (Figvre 7,12 ) suggests that parishes 
with more than half their improved land under grass may be 
placed into the two groups defined for 1840. The first 
group consists of urban parishes. Stockton, Middlesbrough, 
ýDarlington, Haughton le Skerne, Hurworth, Neasham and 
Cockerton, and almost certainly some of those for which 
there are no data, belong to it. They all had more than 
half their land under grass and were close to the main 
towns. Judging by the earlier examination of land use 
about 1840, it may be surmised that these parishes were 
part of an inner zone which was primarily concerned with 
the provision of fodder and pasture for the urban horse 
..... ............. . ... .................................................. .......... . ......... ........... - .......... ......... ..................... .... ................ ....... ........... ................. 
le See M. J. Hagood "Statistical Methods for Delineation 
of Regions Applied to Data on Agriculture nhd, Popul. 
ation" Social Forces, Vol. 21 (1943), pp. 288-97o 
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ropulation and the milch cows supplying fresh milk to I; he 
towns, 
This view is given partial support by evidence from 
ýthe livestock returns for 1866, which are extant for most 
of the parishes listed but not for Cockerton or Hurworth; 
The returns contain information for milch cows, but in the 
enily years they omitted horses. The average Teesside par- 
ish had 4.5 milch cows per 100 acres of agricultural land, 
excluding rough grazing, in 1866. Stockton, Darlington and 
Haughton le Skerne all had a higher density than average, 
which confirms that dairying was relatively important in 
those parishes, Middlosbrough and Noa-sham, however, had 
lower densities, a surprisinZ but perhaps temporory anomaly, 
The density pattern of milch cattle (FigureT, 13 ) also 
suggests that the larger towns had a larger milk-supply 
zone than appears from the map showing the distribution of 
grassland. Certainly, there was a number of parishes near 
Middlesbrough and Stockton (Norton, Thornaby, Stainton, 
Ackl&m, Marton, Ormesby and Normanby) which were stocked 
comparatively heavily with milch cattle but had less than 
half their land under grass. Similarly, Cleasby, near Dar- 
lington, and Stranton, which contained West Hartlepool, were 
in this position. The Most likely explanation is that par- 
ishes on the edges of the towns had relatively high propor- 
tions of grassland partly because they had to afford graz- 
ing for urban-basod horses; Further afield, this was not 
, the case, and less grassland would have boon needed to sup- 
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port milch cattle alone. 
Negative evidence of the existence of an inner zone of 
the type described is provided by the distribution maps for 
the other categories of livestock shown separately in the 
returns. Parishes in the vicinity of the main urban centr- 
es had, with only the occasional exception, fewer than the 
average number of stock in all those categories. Thus, 
neither the breeding and rearing nor the fattening of sheep 
or cattle was generally of groat importance* One interest. 
ing point is that Middlesbropgh had a hi6her density of 
pigs$ with 23 per 100 acres, than any other parish in the 
I 
region. This however, seems to have been a freakish result; 
in subsequent years in the 1860ts, the density was near the 
average for the region, 
On the evidence of the relatively high proportion of 
grassland and density of milch cows, as well as the 
ivClY low density of other types of livestock, it can be 
argued that there was a fragmented zone around bhe main 
towns in which farming was directly related to the distance 
from the market, As in 1840, this zone seems to have been 
predominantly concerned with the production of fodder and 
the pr., vision of grazing for mill --ows and horses. It is 
also probable that the regionts horticultural industry was 
concentrated in this zone, but the early agricultural ret- 
urns did not supply information about horticulture and 
...................... . ... ............... ................. .............. ......... . ........ . ................................................................................ ............. ...... .............. . ................. .................... 1. To some-extent it. was due to the fact that the crop, 
or land-use, returns seem to have been incomplete. 
- 253 - 
this hypothesis cannot be verified. 
The second group of parishes with high proportions of 
grassland - that is, with more than 50 per cent of their 
land under grass - was largely occupied with livestpck bree- 
ding and rearing, although cheese and butter production was 
also important in some areas. Most of the parishes in tnis 
group were either in hill. districts or had tracts of moor- 
land within their boundaries. The fact that they were also 
concentrated around the regional periphery, as location the- 
ory suggests grazing areas should be, must be attributed to 
the physical character of the region rather than to the fac- 
tor of distance from the market. High proportions of grass- 
land were registered in the moorland district in the south- 
east corner of the region, the Pennine foothills in the west, 
and on the Durham plateau in the north east., 
The density map for milch cows reveals some interebt. *. ng 
sub-regional differences. North of Norton, on the approach 
slopes and su=it area of the Durham plateau, Stranton was 
the only parish with a density of milch cows equal to or 
greater than the regional norm, despite the generally high 
proportions of grassland, and Stranton was an urban pnrish 
Staindr, p, Cckfield and a fs- ot]-r parishes in the iiest had 
relatively high densities, but it was the south-eastern part 
of the region which. was outstarxiing in this respect. This 
was due to the traditional interest in the related activities 
of cattle breeding and butter and cheese production in the 
moorlands of north-cast Yorkshiref 
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The density of other cattle over the age of two years 
was generally high in the area west of Darlington, which 
was the regionts main fattening district, As would be ex- 
pectod, the moorlands of the south east were more heavily 
stocked with cattle under the age of two years, indicating 
again the importance there of rearing calves to be sold as 
stores; The western and south-eastern areas also had the 
highest sheep densities, and there is a suggestion that the 
latter was particularly concerned with sheep older than one 
year, and hence with wool and mutton production. It is 
noteworthy that despite having high proportions of grass- 
land, the parishes on the limestone plateau of east Durham 
generally had low densities of all typos of livestock. The 
reasons &. -c uncertain, but they may have included the ab. 
sence of sheltered valleys and the fact that herds would be 
restricted in size by the unsuitability of the:, thin and ex- 
cessively free-draining soils for root*crops, which Plao.. 
where permitted the development of more intensiye systems 
of husbandry, 
Whe, t, oats and - despite the progress claimed by con- 
temporaries for green fallow crops - bare fallow dominated 
ý 
the arable 'Innd in 1866; Of tho I)d parishes for which 
there are adequate data, wheat was the leading crop in 105, 
oats in 24, and wheat and oats together in a further 3, if 
temporary gross is excluded from oone.. deration, Bare fall- 
ow was the most extensive 'use' in three of the remaininc, rop 
parishes. Oats becami the leading crop only in the hill 
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districts in the west, the north and the south east* Its 
position there was clearly related to soil and climatic 
conditions, since wheat was dominant in the lowlands even 
in parishes where animal husbandry was important. 
In more than two-thirds of the parishes wheat, oats 
and bare follow provided the three leading uses of arable 
land. Elsewhere, one of these three, but rarely moro, was 
displaced by turnips, barley, beans or vetche3, Most of 
the parishes in which this occurred were located in the 
grazing district west of Darlington, where turnips were 
actually the leading crop in five parishes. Rye, peas., 
potatoes, mangolds, carrots, cabbage, kohl rabi, and rape 
were all grown in many parishes, but always on a small sc- 
ale, 
There is no evidence that the typos of crops grown, or 
their relative importance, varied with distance from the 
market. Variation was usually related to land quality, ci- 
ther directly or, through the need to food-livcstock, in- 
directlyl Indeed, it is difficult to avoid the conclusion 
that witnout. the presence of upland areas requiring diff. 
erent farming systems, the region vould have produced oven 
smalle qua. Aties of crop., 3 ot'. or , han wheat and oa, ' 3, 
Tbe Pattern of Farming in 1881. 
Whatever doubts may remain about trends between 1840 
and 1866, there is firm evidence that between the latter 
date and 1881 there wa-, ý a general expansion of grassland 
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pn Teesside. Summaries of the agricultural returns are av-! 
ailable for 84 parishes in the region for both 1866 and 
1881. The percentage of agricultural land under permanent 
grass declined in 9 and rose in 75 of those parishes during 
the intervening period. Similarly, there was a reduction 
of the proportion of land under temporary grass in 19 par- 
ishes, and an increase in the remainder. Grassland as a 
whole expanded in 76 of the 84 parishes, which gives supp- 
ort to the view that resources were being shifted from ar- 
able to pastoral farming oh Teesside. 
This change is reflected in the fact that three-quart- 
ers of the parishes studied in 1881 had more than 50 per 
cent of their land under grass, whereas less than one- 
quarter had been in that position in 1866. Of the parishes 
with comparatively low proportions of grassland, none had 
less than 30 per cent, which indicates that the general 
trend I-vid affected them too. As in the earlier years, the 
parishes with high proportions of grassland were concentr- 
ated in two groups, one consistin8 of areas on the edge o! 
the mair urban centres and the other of upland districts. 
Very high values were xecorded in both groups; in the for. 
mer, Darlir, -I-on and Stockton parisbes had more than 60 pnr 
cent of their land under grass and Middlesbrough nearly 80 
per cent, and in the latter Staindrop and Cockfield had 
higher propcrtions still, 
The average Teesside parish had approximately 6 milch 
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Figure 7.20 Proportion of improved Land Under Temporary Gross, 1IB81 
Figure 7 21 'Proportion of Improved Land Under Permanent and Temporary Gross, 1881 
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cows per 100 acres of improved land in 1881. Again as in 
earlier years, the density was higher than averago in the 
vicinity of the major towns. However, it is not possible 
to draw any conclusion as to whether or not the urban dait- 
ying zone was moro extensive than in 1866. To some extent, 
the need to oxpand the zone of milk production, with popu- 
lation growth, was mitigated by intensification of produc- 
tion, Thus, Acklam (+l), Norton (+3), FIarton (+2), Ormesby 
(+3) and Middlesbrough (+8) all had more milch cows per 100 
acres in 1881 than they had had in 1866. 
Relatively high densities of milch cattle were also 
recorded again in the south-eastern corner of the region, 
the traditional cattle breeding district, and to a lesser 
extent in the area we., t of Darlington. Interestinglyl how- 
ever, while densities in the region as a whole were higher 
than in 1866, m3ny parishes in the upland districts had 
lower densities thnn in the earlier year. Thust 47 1, jish- 
es had higher and 15 had lower densities, the latter all 
being in hill districts; This suggests that a mild trans- 
formatic-.. of upland forming was taking place, and that cat- 
tle breeding and the production of butter and cheese were 
becoming leqS important than they had been in the past; 
For other cattle over the age ofitwoyearsq the high- 
, 
est densities occurred in the'p: 3rishes West of Darlington, 
in the area which was still the main fattening district. In 
the moorlands of the south east, densities were generally 
low, but they were quite high in some of the parishes near 
Figure 7.22 Density of Milch Cows, 1881 
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Figure 723 Density of Other Cattle Two Years or More of Age, 1881 
Figure 7.24 Density of Other Cattle Less Than Two Years of Age, 1881 
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Middlesbrough which had rough grazing. This suggests that 
the latter were developing as holding areas for beef cattle 
destined for the urban markets* On the basis of numbers of 
other cattle under the age of two years, the south-cast 
district again emerges as the chief breeding and rearing. 
area. There, densities were little different to whet'thoy- 
had been in 1866, Elsewhere in the region, however, dens- 
itieswere higher in 58 parishes, suppoýting'the general 
impression that the land w, ý, q.. boing stocked more heavily and 
that farming was becoming more intensive, 
This impression is further reinforced by the data rel- 
ating to sheep densities. The relative importance of sheep 
to the various parts of the region was much the same in 
1881 as in 1866, and the densities of sheep in the category 
of loss than one year of age was also little different, Of 
the sheep over the age ofcrv year, however, 54 parishes 
had hi&-. er densities in 1881, and most of those parishes 
were in the hill districts* For example, Wilton had 33 
and both Mildale and Normanby had 40 pore sheep in that 
category per 100 acres. It would appear, therefore, thnt 
- in turning away from cattle breedi, -ig and butter and cheoso 
producti n, moorland farmers were turning towards the pro- 
duction of wool and mutton, 
7,, ere ave also indiCaIAL. 15 V-it tillage land or. Tecs- 
side was affected by change. In 1881, wheat was the lead- 
ing crop in 22, and oats in 43, of tho 91 parishes for 
which data are available. Wheat was thus no longer the 
normal principal crop; oats ahd displaced it even on some 
of the best lowland soils, In ýaxamining this question, 
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Figure 7.25 Density of Sheep One Year or More of Age, 1881 
Figure 7.26 Density of Sheep Less Than One Year of Age, 1881, 
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however, it is preferable to consider only the 84 parishes 
f or which there are data for both 1866 and 1881, in order 
to avoid the problems otherwise created by comparing two 
slightly different sets of pnrishes. 
In 1866 wheat held first place, in terms of the acreage 
planted, in 62 of those 84 parishes, but in 1881- it did so 
only in 21. Oats, in contrast, occupied the leading posit- 
ion in 17 parishes in 1866 and 40 in 1881. The relative 
decline in the importance of wheat during the intervening 
period is further evinced by the fact that it was amongst 
the first thrre crops in 80 parishes at the beginning and in 
only 57 at the end. As well as oats, barley and turnips 
were of much greater iignificance in 1881, while bare fallow 
was of considerably .6 le. ýs importance. These various changes 
give substance to the view that Teesside farmers were reduc- 
ine their commitment to wheat, and to arable farming in gen- 
eral, and transferring their. resourccs into livestock iusb- 
andry and the growing of fodder crops. 
Gencrally, as in earlier years, the types of crops growl-, 
at a particular location were related not to the distance 
from the market but to physical conditions. However, by 1881 
the arr* Zult-.. ýal returns hi-A I)eZ-ur, o include inform, Iiion 
relating to market gardening, and it is clear that the loca- 
tion of that activity, at least, was influenced by the dist- 
ance factor, Market gardening was concentrated in areas 
close to the main towns : the parishes of Stranton, ' Great. 
ham, Norton, Stockton, Eggescliffe, Darlington, Hurworth and 
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Figure 7 28 Distribution of Market Gardens 
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Haughton le Skernc are especially noteworthy in this res- 
pect* 
Summary 
In the Teesside region agricultural trends were gove- 
rned by national rather'than local events throughout the 
nineteenth century. Broadly, the agricultural sector had 
two principal components : one lowland and one uplond, 
Those fared rather differently. In the lowlands, farming 
fitted into a pattern common to English districts with 
heavy clay soils. Such areas were not well equipped to 
specialise in grain growing, but during ihe Napoleonic Wars 
they did just that, attracted by the high prices for cer- 
eals in g9neral and for wheat in particular. jUter the 
conclusion of hostilities, with the reappearance of more 
normal economic conditions, it would have been in the best 
interests of clay districts to return to mixed farming w.. th 
an emphasis on livestock husbandry. On Teesside, as else- 
where, however, farmers were slow to appreciate this, and 
even to recogniso normal conditions, They preferred to 
await the recovery of grain prices to the levels which had 
prevailed during the proceding three docades, regarding the 
price ". ovel- of the 1820? 6 and !,, ý its as abnormal6 
This is scarcely surprising. A generation of farrrers 
and landlords haddeveloped and grown -ld under conditions 
which in historical perspective appear exceptional, and can 
be soon to have resulted from the economy being on a wartime 
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footing, but which then must have seemed quite normal, How" 
ever, the longer the necessary transition was delayed, the 
more difficult it became to effect. Costs of production, 
for cereal farming, were relatively high on clay land, and 
in the post-war period the much-reduced prices of cereals 
meant that profit margins in clay lowlands were usually 
slim, and at times non-existent. To add to the problems, 
yields were low and falling, the fertility of the land hav- 
ing been sapped by long and continuous arable useage. 
The capital accumulated during the prosperous years 
was soon dissipated, and bankruptcy and rural unemployment 
became rife. GrowinS impoverishment made adjustment to 
post-war conditions even more difficult; for capital was 
needed to ra-build tLe depleted livestock herds, to purchase 
fertilizers and to re-establish grassland which had been put 
to the plough. In the event, none of-theso desirable chan- 
ges came about quickly. Farming in clay districts laneuis- 
hod until the middle of the century, when the Goverment 
opened the way to improvement by =king available capital 
loans to finance drainage projects. 
L-aproved drainage raised crop yields by giving the soil 
%J. - .. ncidence of watez . ogging, a bett, .% te:?.., ure and redut-am 4 jC 
and by allowing a greater proportion of the land to be cul- 
tivated. It n1so lowered the cvst of working- stiff clay 
soils. With better drainage, it also became possible to 
adopt the root crops long used on lighter soils, In turn, 
this meant that the traditional bare fallows could to sone 
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extent be replaced by green fallows, which was tantamount 
to raising the productivity of the land, and that more fod. 
der became available to support larger livestock herds, The 
keeping of greater numbers of livestock benefited the arab..! 
le land, in that manure became more plentiful, 
In the lowlands of Teesside, there was a slight expan- 
sion of grass and a small shift towards pastoralism prior 
to 1866, but these were negligible in comparison with tre- 
nds in the following fifteen years. After 1866, both per- 
manent and temporary grassland were extended throughout the 
region, Simultaneously, * root crops became much more evid- 
entl wheat was dislodged by oats from the position had long 
hold as leading crop, and there was a general increase in 
livestock densities. Those changes were contemporary with 
national price movements which, from about 1870, made live- 
stock the more profitable and of mixed farming systems. No 
doubt, however, they were also encourneed by the proAlmity 
of large and growing urban centres, with their rising de- 
mand for meat. 
Moorland farmers were much loss affected by the fluc- 
tuaticns and longer-term shifts in price -levels which cau- 
sed th ir 1 aland counteipoxts tr. Alter their modes if oper- 
ation, Upland farming was traditionally based on animal 
husbandry, to which there was i, o real alternative, and the 
prices of livestock products were more stable than those of 
cereals, In the first half, of the ninotepnth century" as 
for a long time previously, agriculture in the North York 
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Moors was predominantly concerned with the breeding and re- 
aring of cattle and sheep-- to be sold to lowland farmers 
for fattening - and with the production of butter and cheese; 
After 1866, however, cattle seem to have declined somewhat 
in significance, and shoop. to have become correspondingly 
more important, This was a normal feature of moorland fnr- 
ming in Britain in the later part of the nineteenth century, 
and was primarily due to the growing demand for wool. 
10 
The simple model of land use formulated by von Thu'non is 
clearly of limited relevance to Teesside in the ninetbenth 
century. However, there is evidence that throughout the 
period studied, the pattern of forming in the areas immed- 
iately adjacent to the main urban contras was prescribed by 
the distanca factor, These were areas which had high prop- 
ortions of their land under gross and hiih donsitics of 
Ailch c, --ttle. -. ToZcthcr, thoy. alzu hold the greater part of 
the horticultural industry. Collectively, thereforej they 
constituted the inner-most ring of the von Thunen model, 
though the limitations of the data available prohibit a 
precise efinition of their spatial extent; 
Forming in this zone was largely concerned with the 
produc. lon (. ' fodder and -, I, e piov-.,, ion of grazing fL. - the 
urban horse population and the cows supplying milk to the 
towns, Like market gardening, chese were activities which 
........................... .................................................................. . ................. ......... 
See John Fraser Hart. The British Moorlands :A 
Problem in Land Utilization.. Univers. ity of Georgia 
Monographs, No,, Z. Athens, Georgia, 1955, pe'26. 
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111. Hinderwell. 
112* Ovington. 
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